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PREFACE. 


It  was  the  original  intention  of  the  author  to  give,  in 
the  Key,  merely  a  series  of  brief  hints  upon  the  solutions 
of  the  more  diflScult  problems.  He  was  led  to  modify  this 
plan  and  to  issue  the  work  in  its  present  form,  chiefly 
from  the  consideration  that  as  there  are  in  the  country 
many  young  persons  who,  from  various  causes,  are  unable 
to  avail  themselves  of  the  advice  and  assistance  of  a  teacher, 
it  would  be  a  great  boon  to  these  to  have  access  to  a  book  to 
which  they  might  refer  with  the  certainty  of  having  every 
doubt  removed  as  to  the  correctness  of  their  work  and 
methods  of  solution.  He  offers  the  work  to  his  fellow- 
teachers  with  the  hope  that  they  will  accord  it  the  same 
favourble  reception  that  they  have  so  kindly  given  to 
the  National  Arithmetic. 


Toronto,  May,  1861. 
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sec. 

r  33 

11 

12 

Pages  91-96.] 


i    38 

12 
12 

1    38 

24 

2 

1 

0 

10 

) 

6 

3 
10 

i 

2 

6 

i 

0 

Oi 

10125     0     0 


KEY. 


(44) 

247  =  7+10x4+10x10x2 

™-  '>"•  »;?»•  yds.    ^  m.  ftir.  rds.  yds. 

23    6    33    4  X7=    166     1    36    Oi 
10 


238    4     17     11X4=   964     1     29    Oi 
10 


2386    4     12     4  X2  =  4771     0     25    2J 

6892     2     10    3| 

(46) 

721  =  1+10x2+10X10x7 
8.  deg.  mln.  sec.  8.  deg.  min.  sec. 

3     16     30     46X1=        3     16     30     46 
10 


36     16      7    30X2=      71 
10 


356       1     16      0X7  =  2486 


0     15      0 
8    45      0 


2669     25    30    45 


(52) 

7071 
666 

42426 
35355 
35355 


(63) 

16607 
3094 

62428 
140463 
468210 


3931476    48288068 


(64) 

39948123 
6007 

279636861 
23968873800 

239968374861 


(56) 

2778688 
9867 

19450116 
16671528 
22228704 
25007292 

27416327796 


ii 


(61) 

3-2517 
•023 

97551 
65034 


(62) 

64*001 
340 

2560040 
192003 


(63) 

482000 
•37 

3374000 
1446000 


•0747891  21760-340    178340-00 


(64) 

3782-4 

•00917 

264768 
37824 
340416 

34-684608 


(65) 

87-96 
220 

175920 
19351-20 


liii 


1? 

KEY. 

[Nat.  Abith. 

(66) 

(6T) 

(68) 

(69) 

216  =  6X6X6 

$83469 
6 

$61135-37 
229 

255  ^J6 
143 

176  =  11X8X2 
203736 

55021833 
12227074 
12227074 

765678 
1020404 

11 

500814 

255226 

2241096 
8 

b 

$13999999-73 

36497318 

t 

3004884 
6 

17928768 
2 

$18029304 

35857536 

(70) 

(71) 

02) 

(73) 

116700 
235 

3721    297  = 
73 

11163 
26047 

:  11  X  9  X  3 
32000 
11 

35  =  T  X  5 
9344000 

7 

583500 
350100 

352000 
9 

65408000 
5 

233400 

271633 

27424500 

3168000 
3 

327040000 

9504000 

(74) 

(75) 

749: 

=9+10  X  4+10  X  10  X'?      999998=1000000—2 

lbs.  oz.  drs.8cr.gr.     lbs. 
123  4  7  2  17X9=  1110 
10 

oz.  drs.  scrs.  grs. 
8  7  1  13 

7  6  0  0 

3  5  0  0 

1698732 
1000000 

1234  1  7 

1  10X4=  4936 
10 

1698732000000 
3397464 

12341  7  3 

0  OX"?  =86391 

1698728602536 

92438 

8  2  1  13 

Pages  100, 101.] 


KEY. 


13 


327040000 


98728602536 


(t6) 

640  =  10  X  8  X  8 

bush.  pk.  gal.  qt.  pt. 
123     1     1     1     1 

10 


1234 

0 

1 

3 

0 

8 

9873 

3 

0 

0 

0 
8 

78990     0     0     0     0 

(78) 

1143=3+10x4+10X10x1+10X10X10X1 
yds.  qrs.  na.  in.  yds.  qrs.  na.  in. 

732     1X3=      23     23     05 
10 


79     0     0     1  X  4=    316 
10 


790     1     0     1  X  1  =    790 
10 


0     1     IJ 


1     0     1 


7902    3    0     1X1  =  7902     3    0     1 


$968-49 
3-4 

387396 
290547 

$3292-866 


9032     3     2     0 
(80) 


(77) 
89 


•73 


267 
623 

$64-97 


(79) 

1634-5789 
635000 

81728945000 
49037367 
98074734 

1037957601-5 


$12133-6042 
3292-866 
968-49 


$3292-866 
3-7 

23050062 
9878598 

$12183-6042 


$16444-960? 


If"" 

1  ; 

U 

KEY. 

[Nat.  Abith. 

, 

Page  110. 

1' 

(18) 
6423)798965(134|iJ^ 
6423 

15666 

(19) 
£    s.    d. 
12)176  14    6 

14  14    6J 

i 

1  ■■ 

12846 

28205 
25692 

Ml 
111 

2513 

ii 
l| 

J 

1 

(20) 

741)56789(76H3 
6187 

(21) 

7894)6785158(859^Hi 
63152 

1 

m 

4919 
4446 

46995 
39470 

473 

75258 
71046 

\ 

\ 

4212 

1 

(22) 

(23) 

1                           j£     8.  d.  £    8.  d. 

317)4728  16  2(14  18  4^    429) 
317 

1558            (24) 
1268         6)970763 

2^^            161793-8333+ 

5816 
317 

i                          2646 

2536             (25) 
1                           110         9)71234 

1268 

$97896-64($228-19H^ 
858 

(26) 

1209   47600)977076(20^^^ 
858               95200 

3516               25076 
3432 

84-6 
42-9 

41-74 
38-61 

3-13 

54 


IT.  Abith. 


Pages  110-112.] 

(an 


KEY. 


15 


(29) 

9'712)T86'7674(810^/A 
lbs.    oz.  drs.  sor.  grs.  lbs.  oz.  dra.  sor.  grs.  1 7696 

498)Y289     6     4     2  13(14     1^0  12^^ 


498 

9807 

^^1 

J 

2309 

9712 

'  H 

1992 

(28) 

£     s. 

d.  s.    d. 

954 

1 

317 

48'7)157  16 

7(6    6^...:M^ 

^^ 

12 

*20 

(30) 

^^ 

m.  fur.  rda.  m.  fur.  rds. 

HH 

3810 

3156 

37)422    3 

38(11     3     14 

■■ 

3486 

2922 

407 

^H 

m\ 

324 

234 

15 

H 

8 

12 

8 

n 

2696 

2815 

123 

^1 

2490 

2435 

111 

H 

106 

380 

12 

^H 

3 

4 

40 

jH 

320 

1620 

518 

^1 

20 

1461 

37 

n 

it? 

>iv/iyn/vo  K  n  V  ft 

6413 

59 

148 

^1 

5976 
437 

148 

1 

i76(20Htt* 

"Xv  t 

^n 

)0 

Page  112. 

^1 

'76 

(32) 

(33) 

(34) 

(36) 

|H 

25=5X6 

42=7X6 

96=12X8 

24=12X2 
£    8.    d. 

1 

^ 

5)3766 

1)26406 

12)25431 

12)24  17    6 

^1 

• 

6)753...   1 

6)3772... 

2           8)2119...   3 

2)2     1     6) 

H 

150...  3 

O^O* • • 

4           .     264...   7 

1     0    8f 

^1 

3x5+1=16 

4x7+2= 

30        7x12+3=87 

■1 

150if 

628 

n           2UU 

■ 

M 

I  1 ' 

19 

KEY. 

[Nat.  Abith. 

Page 

1    ' 

(36) 

(37) 

(38) 

£ 

57 

1 

49  =  7  X   / 

56  =  8  X 

1 

35  =  7  X  5 

20 

1 

£    s.    d. 
7)740  13    4 

7)105  16    2i. 

..1 

•  'VS 

£     s. 
8)541  12 

7)68     9 

9  15 

d. 
4 

• 

7)6789436 

5)969919... 3 

193983... 4 
4x7+3=31 

193983§i 

1140 
12 

13687 

15     2    33. 

4 

54750 

"'  1 

(39) 

(40) 

147=  ' 

r  X  T  X  3 

81  =  9  X  9 

7)753293 

7)107613 

3)15373 

...   2     . 

•  •  •     a 

lbs. 
9)1798 

oz.  dwt.  grs. 
6    11    9 

9)199 

10       1     6. ..3 

*       22 

2       9     0...6 

! 


5124...   1 
1X7x7+2x7+2  =  65 

5124-1^4^^ 

(43) 

£   8.   d.    £    s.  d. 
491  12  OJ  )  8968  13  7i 


6  X  9  +  3  =  57 
22  lbs.  2  oz.  9  dwt.  0^1  grs. 


(44) 

m.  fur.  rds.   m.  fur.rds. 
17  5  27)1027  1  6 


20 

9832 
12 

117984 
4 

471937   ) 


20 

179373 
12 

2152483 
4 

8609934  (ISH^OIf 
471937 


8 


8 


141 

8217 

40 

40 

667 

) 

328686 
28335 

(  58 

45336 

45336 

3890564 
3775496 

U&068 


Pages  112-115.] 


KEY. 


ir 


169919...  3 


£        8. 

57     0 
20 

1140 
12 

13687 
4 

54750      ) 


(45) 

d.  £       a. 

7J    )     171      1 
20 

3421 
12 

41062 
4 

164250  (3 
164250 


d. 

lOi 


(46) 
dwt.grs.        lbs.    oz.  dwt.  grs. 
5     9)        9       9       3     12 
24  12 


129 


(47) 
a.    r.  per.        a.      r.  per. 
91     0     6    )    2366     3     36 
4  4 


117 
20 

2343 
24 

9384 
4686 

129)56244(436 
_5]L6 

464 
38T 

774 
774 

(56) 

47-655  -h  4-5  = 
45)476-55(10-59 
46 


364                     9467 
40                         40 

14566       )         378716  (26 
29132 

87396 
87396 

(57) 

756-98  -r  76-73612  = 
7673612)75698000  (9-864  + 
69062508 

6635492-0 
6138889-6 

496602-40 
460416-72 

36185-680 
30694-448 

5491-232 


26-5 
22-5 

4-05 
4-05 


(58) 

47-5782975  -i-  26-175  = 
26175)47578-2975(1-8177 
26175 

21403-2 
20940-0 


463-29 
261-75 

201-547 
183-225 

#■    ■ 

18-3225 
18*3225 


I'Li 


:ill 


18 


KIT. 


[Nat.  Abith. 


(69)  (60) 

1  -^  '^•6346  =  TS-Si?  -J-  0-382^  = 

76346)  i00OO'0(O' 1309+     3829)T53470(196-n98  + 


ii!l 


T634-6 

2365-50 
2290-36 

76-1500 
68-tl05 


3829 

3Y057 
34461 

25960 
22974 

2986-0 
2680-3 


(61) 

•0002-7-000000008= 
8)200000 


25000 


305-70 
268-03 

'37-670 
34-461 
3-2090 
3-0632 

-1458 


Page  116. 


(61) 
95)$3300000($34736'8421 

285  (63) 

28800)95270400(3308 
86400 


(62) 
126)$3860000($30634'9206 
dys.   378 


460 
880 

700 
665 


88704 
86400 


350 

285 

650 
570 


80-0 
76-0 

4-00 
3-80 

-200 
•190 

•100 
•095 

•005 


230400 
230400 

day  a. 

365i)3308 

4    4 

yrs.  days. 

1461)13232(9  20^ 
13149 


800 
756 

V  440 
378 

620 
504 

116 
113 


■0 

•4 


4)83 
20$ 


2-60 
2-52 

•800 
-756 


•044 
(64) 
35781628)$1145012096($32 
107344884 

71563266 
71563256 


Pagea  116-117.] 


306349206 


KEY. 
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(65)  (66) 

2747627l)$3764112127($137        9)$972 
27475271  1 

$108 


(67) 

108)$972($9 
972 


192326897 
(68) 

294)$8526($29 


688 

2646 
2646 


101658502  (>jQs 

«2425813                 (69)  I728)1000(.678oz. 

792)340480(429HI  oz.  864-0 

192326897           3168  '                  _ 

13600 

2368  120-96 

1584  (72)           

19)4750(2501b3. 16-040 

7840  38                     13-824 

7128  —                   . 

■-—  95                    1-216 

712  95 


(71) 
m.  fur. 
33    2 
8 


266 
40 

10640 
5i 

53200 
5320 


(74) 

297)729    1111(21     1    2    IV 
694  ^ 


■V 


1156)58520(50/ii<V 

770 
50t^:=50§. 

(73) 
978'634-s-96-34762  = 
9634762)97863400(10-157 
9634762 

1615780-0 
963476-2 


552303-80 
481738-10 

70565-700 
67443-334 

3122-366 


135 
4 

541 
297 

244 
2 

489 
297 

192 
4 

769 

594 

176 
2 

351 
297 


64        ^9V=^. 


20 


tsr. 


[Nat.  Autr. 


(t6) 

lb«.  <^t.  dr.      cwt,  qr.  lbs.  oz.  dr. 
9      7     8    )     179     3       4     16     0 


i§ 

4 

(76) 
lu.  fur.  rds.   tn. 

•161 

719 

83  4  7 

'26000 

16 

96 

8 

8 

914 

3699 

748 

200000 

151 

1438 

40 

40 

2424 


17979 
16 

107890 
17979 

287680 
16 

1726080 
287680 

2424)4602880  (1898HS 
2424 

21788 
19392 


dya.  hrs. 
29927  29927)8000000(267  liU^ 
69854 


23968 
21816 

21620 
19392 

2128    HM=lgf. 


201460 
179662 

218980 
209489 

9491 
24 

37964 
18982 

227784 
209489 

18296 


Page  118. 
(3) 
DCC    ^  MYCCOLXXVI,  MXOMXOIX,  LXXXVMIV, 
V!iM0J4XLVMMDX0VI, 
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KEY. 
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(4) 

V2=8X9 
lbs.  oz. 

749  10 
8 

6997     0 
9 

63973     0 


(8) 

17=7+10X1 
8.  d.  £    B. 


d. 


4    7JX7=1  12    6i 
10 


(6) 

d(^)286000000q 


24)95000000(3968333  8 


£2    6     5iXl=2     6     6J 
3  18  11} 


dys.  hrs. 


230 
216 


yrs. 
365i)3958333(10837 
4       4 


140  1461)15833332 


120 

200 
192 


80 
72 

80 
72 

80 

72 


1461 

12233 
11688 

6453 
4383 

10702 
10227 

4)475  quarter  days. 

days.  hrs. 

-  118J=118     18 

8  rem.         Add  8 


10837  yrs.  119  days,  2  hrs. 

CO 
-£729X400  =$2916-00 

170X20  =         3-40 

61d.=25  far.  X  5-J-12=  i  o-JL 


119 


$2919-50^ 


(8) 

$10000 
9876-23 

$123-77 


22 


KST. 


[Nat.  Aeith. 


m. 


liU 


(10) 


in. 
i2)796432'r 

12)663693-11 > 

>  119  in. 

55307-  9  ) 
9)55307  ft.  119  in. 


30i)  6145  yda.  2  ft.  119  in. 
4     4 


(11) 

$729-43 

16-70 

976-81 

9987-17 
429-00 
129-19 

$12268-30 


121)24580 
11)24580 


203  p.  4iy.  =  203p.  4  yds.  2  ft.  36  in. 
Add  2  ft.  119  in. 


11)2234-6) 

>l7qr.  yds. 

203-1  ) 


40)203  p.  4  yds.  5  ft.  11  in. 

4)5  fur.  3  p.  4  yds.  5  ft.  11  in. 
Im.  If.  3 p.  4yds.  5 ft.  11  in. 


(12) 

429=9+10  X  2+10  X  10  X  4 
wks.  dys.  hrs.  min.        wks.  dys.  hrs.  min. 


3       17X9=     59       2       5       33 
10 


65       6        8       50X2=  131       5     17       40 

la 


659       0      16       20X4=2636       2     17       20 


2827   3  16   33 


wks. 


62)2827(54  yrs.  19  wks.  3  dys.  16  hrs.  33  nun. 
260 

227 
208 

19  wks. 


Nat.  Abith. 

Pages  118, 

119.J 

(15) 

tons 
324 

cwt. 
13 

20 

qr.  lbs 

2  14    6480 

4 

4 

64 

25920 

25 

25 

36  in. 

284 

129600 

119  m. 

108 

51840 

11  in. 

1364 

)  648000( 

3.5  ft.  11  in. 
ds.5ft.  11  in. 

(14) 

78-96 

•00042 
15792 

5456      < 

10240 
9548 

6920 

31584 

6820 

KEY. 


23 


min. 
33 


40 

20 
33 

min. 


(16) 


$136 

$136X4=544—95=449 

1902 

2487 
$9237— $2487=$6750 


•0331632 


(18) 

a.       a. 

25  732 
197    674 

156    

58 


100 


(19) 

a.  r.  per. 

96  3     17 
4 


97 
199 

674 


387 
40 


r 

20  $312 

75  275 

97     

15497)$7764-0($0-501    83  $  37 

7748-5  

275 

15-500 
15-497 


.       (17) 
yas.^rs.na.  yds.qrs.na. 

3  1     2)39     2     3 
-  4 

13  168 

4  4 

W        )     635(11JJ 
54 

96 
64 

41 


(21) 

lbs.  oz.  dwt.  grs. 
12)36      8     14      16 


3      0     14 

(22) 

a.  r.  per. 

6  3  12 

7  2  0 
9  0  13 
5  2  36 


13i 


29     0     21 


24 

(23) 

5 
7 
9 

21)294(14 
21 


84 
84 


KEY. 


[Nat.  Asith  . 


(25) 


(24) 

lbs.  oz.  dwt.  grs.  £972X400=$3888-00 

5      9      8      0  llS.X   20=         2-20 

3  2    16    16    llid.=45far.X5-rl2=  'm 

4  6    17      0 
1      8    19    22 


$3890-38J 


15 


1    14 


(26) 

lbs.  oz.  drs.  scr.  grs. 
179    3      3      1     14 

12 

2151  oz. 
8 

17211  drs. 
3 


51634  scr. 
20 

1032694  grs. 

(29) 

29 
57 

203 
145 


(27) 

56 
25 

280 
112 

1400 
2 


(28) 

cwt.  qr.  lbs. 
6      2    11 


5 
8 
3 


3    16 

0  7 

1  17 


lbs. 

24     0      1=2401 


2800  sq.  ft.  in  roof. 
6 


16800 


(30) 


$ 
139468 
98579 


370129 
238047 


•15 


12006 
2401 

$360-15 


$238047  $132082 


1653 


•16 


8265 


•1  /?KO 

xvuu 


.  $247-96 


[Nat.  Abith  . 


►0=$3888-00 
10=  2-20 
12=  -ISi 


$3890-382 


r.  lbs. 

I    11 

J    16 

3      7 

1    17 

lbs. 

0      1= 

=2401 

•16 

12006 

2401 

$360-15 
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25 


199 
12 

2399 
84 

9659 
19192 

201579 


(31)  (32) 

9 1.  ^%  lej  !e  %.        f-f -  ?1:2S 


20 


33896 
12 

406752 
84 

1627030 
3264016 


$79-99tV 


(33) 
cwt.  qr.  lbs.    cwt.  qr.  lbs. 
3     2     11         12     0    0 


1914660 
1814211 

100339-0 
80631-6 

19707-40 
18142-11 


1666-29 


(34) 
cwt.  qr.  lbs. 

2  0     17 

3  2  16 
2  1  20 
5     3     17 


lbs. 

14    0     19=1419 


•371 


9933 
4267 
7091 


$632-121 


4     1     15 


)34167l90(169-49      8    0       1 
201579 

1400929 
1209474 


8     0     1 

lbs. 

3     3  24=399 


•15 


1995 
399 


$59-85 


(36) 
43-2^76-8437= 
768437)432000-0(0-562 
384218-5 


47781-50 
46106-22 

1675-280 
1536-874 

138-406 


26 


KEY. 


[Nat.  Arith. 


(31) 

123-4-i-' 000000066= 

123400000000-r66 
6)123400000000 


11)2056.6666666-666 


1869696969 '69 


(38) 

$63-29      $2789-27 
17         1075-93 


$1075-93 


44303      $1713-34 
6329 


\''.  '\ 


(39) 

£29X400    =$116-00 
63.x   20     =       1-20 
Il|d.=47far.x5-M2=        -19-^^ 


117-39^ 


$278-43 

417-16 

11-27 

2110-40 
723-15 
Il7-39f2- 


173)  3657-80-7^ 
12  12 


(40) 

2076)491544(236^^ 
4152 

7634 
6228 

14064 
12456 


1608 


2076)43893-67(21-1433 
4152 

2373 
2076 

297-6 
207-6 

90-00 
83-04 

6-960 
6-228 

■7320 
•6228 


-1092 
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127. 

(3) 

(4) 

(6) 

(6) 

2)11368 

2)2934 

3)1011 

2)1000 

2)5684 

3)1467 

337 

2)500 

2)2842 

3)489 

3X337 

2)250 

7)1421 

163 

5)125 

7)203 

2X3«X163 

5)25 

29 

6 

2'XT*X29 

23x5' 

0) 

(8) 

(9) 

(10) 

2)1024 

2)32320 

7)707 

2)1118 

2)512 

2)16160 

101 

13)5S9 

2)256 

2)8080 

7x101 

43 

2)128 

2)4040 

2X13X43 

2)64 

2)2020 

2)32 

2)1010 

^— 

2)16 

5)505 

2)8 

101 

2)4 

2^X5X101 

2 

2^** 

.28. 

Pagel 

(3) 

100=22 

X52 

1..2. 

.4 

1..5. 

.25 

27 


1.. 2.. 4.. 5.. 10.. 20.. 25.. 50.. 100 
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(4) 

810=3*X2X5 


[Nat.  Arith. 


la  aOtadi  ijla  aol 

1..2 


1..3..9..2T..81..2..6..18..54..162 

1..5 ^___ 

1. a  3.. 9.. 2T.. 81.. 2.. 6.. 18.. 54.. 162.. 5.. 15.. 45.. 135.. 405. 

10. .30. .90. .270. .810  = 
1..2..3..5..6..9..10.al5.al8..2*r..30..45..54..81..90..135. 


162. .270. .405. .810. 


#> 


la.  2.  .4.  .8 

1..5 


920=2«*X5X23. 


1.. 2. .4. .8. .5. .10. .20. ,40 

l.a23 

1. .  2.  .4.  .8a .  5. .  10..20..40..23..46..92..184..115..230..460..920  = 
1  a  a 2.  .4. .  5.  a8. .  10a  .20. . 23..40..46..92..115..184..230..460..920. 


(6) 


K5  v/OS 


25000=5' X  2 
1.. 5. .25. .125. .625.. 3125 
1..2..4..8 

1..5..25..125..625..3126..2..10..50..250..1250..6250..4..20..100. 


500.. 2500.. 12500.. 8.. 40.. 200.. 1000 
1..2..4..5..8..10..  20..25..40..50..100..125 
1000.. 1250.. 2500a. 3125. .5000.. 6250. 


26000 

)..E 
12500.. 26000. 


625 


•  •WiHVai 
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(2) 

88200=23X3*X5«XT« 

3+1=4 

2+1=3 

2+1=3 

2+1=3 
4X3X2X3=108 


(3) 

3500=2*X53xT 

2+1=3 

3+1=4 

1+1=2 

3x4X2—24 


AT.  AbITS. 


135.. 405.. 
1..90..135.. 


.460..920  = 
0..460..920. 


.4..20..100.. 
25000  = 
>..500..626.. 
00. 


^Xl 


24 
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(4) 

6336=26X3«X11 

6+1=7 

2+1=3 

1+1=2 

7X3X2=42 

(6) 

49000=23X5' X  7* 

3+1=4 

3+1=4 

2+1=3 

4X4X3=48 

(8) 

75600=2*  X  33  X  5*  X  7 
4+1=5 
3+1=4 
2+1=3 
1+1=2 
5X4X3X2=120 


KEf. 
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(5) 

824=2»X103 

3+1=4 
1+1=2 
4X2=8 

(7) 
81000=23X3*X5» 

3+1=4 

4+1=5 

3+1=4 

4X5X4=80 

(9) 

256000=2 '0X5* 
10+1=11 
2+1=  3 
11X3=33 


(2) 

21=       7X3 

,    18=2X3X3 

27=3X3X3 

36=4X3X3 

3  is  common  to  all. 
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(3) 

21=  3x  7 
77=11  X  7 
42=  2X3x7 
35=  6x  7 
7  is  common  to  all. 

(5) 
82=41X2 
118=59X2 
146—73x2 

2  is  common  to  all. 


(4) 

26=  2X       13 

52=  2X2X13 

91=  7x        13 

143=11  X       13 

13  is  common  to  all. 


fjmmm 
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(2) 


Page  130. 


(3) 


(4) 


wVM 


•I  In! 


296)407(1        308(506(1 

14 

=)84(I 

296 

308 

74 

^^mm 

.1 

•^~ 

111)296(2 

198)308(1 

10)74(7 

222 

198 

70 

___ 

_— 

— 

74)111(1 

110)198(1 

4)10(2 

74 

110 

8 

•— • 

37)74(2 

88)110(1 

2)4 

74 

88 

2 

G.  C.  M.  =  37. 

— 

M 

22)88(4 

G.  CM.  =  2. 

88 

G.  C.  M.  = 

22. 

(5) 

(6) 

1825)2555(1 

556)672(1 

1825 

556 

730)1825(2 

116)556(4 

1460 

464 

365)730(2 

92)116(1 

730 

92 

G.C 

M.  =  365 

t 

24)92(3 
72 

20)24(1 
20 

4)20 


G.  O.M.=  4. 


Pages  130-132.] 


(9) 

110)140(1 
110 


KEY. 
Page  131. 


81 


30)110(3 
90 

2JO)30(1 
20 

10)680        10)20 

68  2 

Therefore  10  is  their  G.  C.  M. 

(11) 
468)922(1 
468 

454)468(1 
454 

14)454(32 
42 

34 
28 

6)14(2 
12 

2)6 


375  is  not  divisible  by  2, 
and  therefore  their  G.  C.  M.  is  1. 


(10) 

1326)3094(2 
2652 

442)1326(3 
1326 

Also  4420  is  divisible  by  442  ; 
therefore  it  is  their  G.  C.  M. 


(12) 
204)1190(5  34)1445(4 

136 


1020 

170)204(1 
170 


85 
68 


34)170(5  17)34(2 

170  34 

17)2006(118 
17 

30 
17 

136 
136 
G.  C.  M.=17. 


Page  132. 
(15) 

56=23x7 

84=2«X3x7 
140=22x5x7 
168=23  vav  7 

The  greatest  factors  which  are  common  are  2*  and  7  • 
therefore  the  G.  C.  M.=22  x  7=28.  ' 


82 


KEY. 


[Nat.  Abith. 


IM^ 


li!i 


(16) 

241920=2"  X3»X 5X7 
380160=2"  X3'X  5X11 

69120=29X33X5 
103680=2"  X  3*  X  5 
The  greatest  factors  which  are  common  are  2",  3''  and  5  ; 
therefore  the  G.  C.  M.=2"x33x  5=34560. 

(11) 

10800=2*  X  33  X6« 
28040=2' X5X  701 
2160=2*X33X5 
The  greatest  factors  which  are  common  are  2*  and  5  ; 
therefore  the  G.  C.  M.=2^x5=40. 


6=2X3 

9=3* 
12=2»X3 
15=3X5 
18=2X3* 
21=3X7 
30=2X3X5 

2«'X3«X  5X7=1260. 


Page  133 

(2) 

(3) 

6=2X3 

1=1 

7=7 

2=2 

42=2X3X7 

3—3 

9=3* 

4=2* 

10=2X5 

5=5 

630=2X3«X5X7 

6=2X3 

7=7 

<  38X5X7=630. 

8=2  » 

9=3* 

3«X23X5X7=2520. 


(5) 
670=2X5X67 
100=2*  X  5* 
335=5X67 
25=5* 

2«X  5"  X  67=6700. 


(6) 
8=2'' 
10=2X5 
18=2X3* 
27=3» 
36=2«X3* 
44=2^X11 
396=2*  X3*X  11 
2»X33X5XH=11880. 


rA,T.  AbITH. 


5XT=1260. 
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(9)  (10)  (II) 

2)12^^10^  2)14.. 21. .3.. 2.. 63  2)18. .  12.  .39.  .216.  .234 
2)^6^^J^  3)  7..21..3..l!T63  2)  9..  6.  .39.  .108. .  117 
3)^^6^   1)  7..    7..1..ir;^  3)  9..    3. .39..   64.. 117 


1..    5..    2 


1..    1..1..1..   3   3)  3..    1..13..    18..   39 
2X2X3X5X2=120  2X3x7x3=126    13)  1..    1..13..     6..    13 


(12) 
2)3.. 18.. 15.. 20.. 70 


2)4.. 

9. 

.15. 

.10. 

.35 

3)2.. 

9. 
3. 

.15. 

.   5. 

.35 

5)2.. 

.   5. 

.   5. 

.35 

2.. 

3. 

.    1. 

.   1. 

.    7 

1..    1..    1..     6..      1 
2X2X3X3X13X6=2808 

(13) 
2)24. .16. .18. .20 


2)12..   8..   9. .10 
2)  6..   4..   9..   5 


3)  3. 


5 


2X2X3X5X2X3X7=2520.      2X2X2X3X2X3X5=720. 


(14) 
2)60.. 60.. 144.. 35.. 18 


(16) 

2)27.. 54.. 81. .14.. 63 


2)30.. 25..  72.. 35..   9  3)27. .27. .81. .    7.. 63 

3)15. .25..  36. .35..   9 

3)  5. .25..  12. .35..   3 

5)  5. .25..  4. .35..    1 


3)  9..   9. .27..   7.. 21 
3)  3..   3..  9..   7..   7 


7)  1. 


2X2X3X3X5X5X4X7=25200.     2X3X3X3x7^3=1134. 


300 
10 


(19) 
?IS|l^..200..1^q..l5Q..t^..l25         165 


300X10=3000. 


21 

12 


(20) 

20..60..1^..1I5!5..210..63..27 
4-  4  U..%\..  9 

^..  ^  5}  ? 

165X21X12=41580. 
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KEY. 


[Nat.  Abith. 


144 

12 
55 

(21) 
I5^..132..1i(i^..60. 
11                 5 
W                ^ 
144X12X66=95( 

.96. .1728 
)40. 

)00 
909.. 1 

(3) 
12)592835 

Page  138. 

(4)                      (6) 
5)3700               11)10( 

5)740.. 0             11) 

(6) 

6)1000000 

12)49402.. c 

6)106666.-4 

12)4116.. « 

5)148. .0               11)82. .7 

6)27777.. 4 

12)343.. 0 

5)29.. 3 

7. .6 

6)4629.. 3 

12)28.-7 

5)5.. 4 

7571. 

6)771. .3 

2. .4 

1..0 

6)128.. 3 

2470;e. 

104300. 

6)21. .2 

3.-3 
33233344. 

(7)                          (8) 

8)10000               12)12345054321 

(9) 
9)10000 

(10) 

2)300 

8)1250.. 0 

12)1028804526.. 9 

9)1111. 

1         2)150.. 0 

8)156. .2 

12)85733710.. 6 

9)123. 

.4          2)75.. 0 

8)19.. 4 

12)7144475.. « 

9)13. 

.6          2)37.. 1 

2. .3 

12)695372.. c 

1. 

.4          2)18. .1 

23420. 

12)49614.. 4 

14641.             2)9.^0 

12)4134.. 6 

2)4.. 1 

12)344.. 6 

2)2. .0 

12)28. .8 

1..0 

2. .4 
248664e{69. 

100101100 
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(14) 
IS 

8)37704 


T 
7)444 


KEY. 
(16) 

y 

7)4321 
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(16) 
IV 

9)1212201 


8)4311. 

.5 

7)32. 

.6 

7)313.. 5 

9)23121.. 0 

8)480. 

.1 

2. 

.3 

7)21. .6 

9)1101. .0 

235 

• 

__ 

8)64. , 

.4 

1..4 

9)21. .0 

— 

1465. 

__ 

6. 

.1 

1..0 

61416 

• 

10000. 

(19) 

(20) 

(21) 

(22) 

IV 

m 

va 

VI 

20212331 

101202220 

1522366 

33233344 

4 

3 

9 

6 

— 

•■ 

•_ 

„ 

8 

8 

14 

21 

4 

8 

9 

6 

— 

— 

— 

___ 

34 

10 

128 

128 

4 

3 

9 

6 

— 

— 

_— . 

137 

32 

1154 

.771 

4 

8 

9 

6 

— 

— 

660 

96 

10389 

4629 

4 

3 

9 

6 

2203 

290 

93507 

27777 

4 

3 

9 

6 

8816 

872 

841568 

166666 

4 

3 

6 

36261 


2618 
3 


1000000 


7854 
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(24) 

IX 

3)132713 

IX 

12)132713 

IX 

8)132713 

3)40834. 
3)13271. 

0 
.1 

12)10207.. 9 
12)682.. f 

8)14757.. 1 
8)1652.. 0 

3)4083. 

.1 

12)51. .8 

8)184.. 6 

3)1337. 

.0 

3..t 

8)21.. 5 

3)408. 

3)132. 

3)40. 

.1 
.2 
.2 

2. .3 

3)13. 

.0 

3)4. 

.0 

1. 

.1 

IX 

132712 
9 

12 
9 

110 
9 

in 

11002210110    = 
3 

4          332 
3              3 

12          89Y 
3              3 

xn             VIII 
3/8^9  =      235601 
12                  8 

46                 19 
12                   8 

660               157 
12                   8 

997 
9 

iry. 

36 
3 

110 
3 

332 

2991 
3 

8974          J 
3 

26923 
o 

6730 
12 

1262 
8 

8974 
9 

30769 

aen.  10096 
8 

80769  dea{ 

80769  denary 

80769  denary. 

(25) 

■ 

xn 

XII 

XII 

xn 

9)<2f290 

6)t2t290 

4)^2^290 

2)^2/290 

9)117978. 

.0 

6)135856.. 0 

4)268683.. 0 

2)515146.. 0 

9)1624^ 

.2 

6)34e4e..O 

4)78180.. 3 

2)268683.. 0 

9)2032. 

.4 

6)69<9..5 

4)l€050..0 

2)134341..! 

9)284. 

.2 

6)1179.. 3 

4)5913.. 0 

2)78180..! 

9)37. 

.1 

6)233.. 3 

4)1533.. 3 

2)3/0<0..0 

4. 

.7 

6)46.. 3 

4)439.. 3 

2)le060..0 

6)9.. 0 

4)10e..l 

2)c626..0 

1..3 

4)32.. 3 
4)9.. 2 
2..1 

2)5913.. 0 

2)2 <67..! 

2)1533..! 

2)877..! 

2)439..! 

2)21<..! 

2)10e..O 

2)66..! 

2)32..! 

1 

• 

> 

2)17.. 0 
2)9. . ! 
2)4.. 1 
2)2.. 0 

(Continued  ou  next  page.) 

1..0 

0 

37 


38 


K£T. 

(25  continued.) 


[Nat.  Arith. 


xii 


t2tm> 


IX 


VI 


IV 


II 


=  *7124aO  =  130333500=21231330030=  1001101101111100001100 


12 


122 

43 

9 

9 

12 

9 

6 

4 

___ 

— 

— 

1474 

388 

54 

38 

12 

9 

6 

4 

17690   3494 
12     9 

212289  31450 
12     9 

327 
6 

1965 
6 

11793 
6 

155 

4 

621 
4 

2547468  283052 
9 

2487 
4 

2547468 

70763 
6 

9951 
4 

■ 

424578 
6 

39804 
4 

2547468 

159216 

4 

636867 
4 

2 

2 

4 
2 

9 
2 

19 
2 

38 
2 

77 
2 

155 
2 

310 
2 

621 
2 


2547468  den.     1243 


1243 
2 

2487 
2 

4975 
2 

9951 
2 

19902 
2 

39804 
2 

79608 
2 

159216 
2 

318433 
2 

636867 
2 

1273734 
2 


2547468  den, 


Nat.  Arith. 


lomiioooonoo 
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Page  142. 

(31) 

VI 

252 

(32)            (33) 
XII                „j 

62/c)32e75721(G2#c    201210 

(34) 

VIII 

57264 

252 

31656 

102221 

675 

^^-M 

161c7 

544 

21212 

354604 

2224 

1059 1 

513354 

544 

58192 
52512 

434070 

122024 

51117344 

58801 

58801 

(35) 

(36) 

(37) 

(38) 

11 
101 

VII               v„ 
2143)142613(50-5254    65432 

xir 

7/348 

1001 

nil 

1011 
1000 

14111 

1503-0 
1411-1 

43210 

1444 

65001 

54321 

5c6/4 
U864 

nil 

61-60 

10101 

43-16 

326041 

1010100 


(39) 

XII 

34/7 
6666 

18536 
18536 
18536 
18536 


15-410 
14-111 

J-2660 
1-1635 

'•1022 


(40) 
II 
100101)1010100001(10010jj,V,Jiyy 
100101 


101000 
100101 

in 
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1  :                  ^                                                KEt. 

[Nat.  Abith. 

1                                                              Page  146. 

il^                                           (45) 

(46) 

11                         4  ft.    r      6"  10'" 

19  ft.  10'    3" 

I                      9         7     11     11 

11         2     7 

}!'                                          4       2     11""  3""'    2""" 

11     6     11'"    9"" 

jl|                                  4       2     11       3       2 

3         3     8       6 

I                      2         8       4     11     10 

218         4     9 

1   '                    41         8       1       6 

222         8     0       5       9 

J                        44        9       1       8       0       5         2 

1     \                                                (47) 

(48) 

liii           9^/ r"4"" 

n  in.  =9'  9" 
9'   9" 

5     7     4"' 

1    1  '                                                                  gWW   g///////   8""""  8" 

1  ii  (.                                        2       4       10         0 

q              0"'f      Q'"" 

!'■'"'                               5       7       3         4 

5     8      3 

4     0     9 

I'^J'                    "^         5     10       4       11         8          8 

4     6     8      6 

III':'                                                                          7  ft.  4'     11" 

llr                            '    '    ' 

1    i||                                                                  12     9"'    10"" 

1    Mi                                                       1       2       9  10 

ll  i  '                                                     '^^       ^       ^ 

l|||                                                     23       6       9     7 

|i|i:!                    (51) 
mr '                    15ft. 

10 

(53) 
(52)                        10  ft. 

1 K '                                           12' 

XII                          5 

Wnl  ;:. 

45-6                    — 

I|  ::;f'                                      2       6 

^3                    50  sq.ft. 

"7 

H  iri                                     15 

1146                 — c'rds.c.ft 

i    1  '                                    1*7       ^ 

3870             128)350(2       94 

11                                                   8 

398-46                   

11  i                                        11       8     0"= 

W                        ii|  cub.ft  —  llcub.ft.  1152  cub.in. 

2                          94  cub.ft. 
cub.ft. 
7t4-90=109G  9' 

XII 


774=1096  com.  scale. 


AT.  Aritb. 


11"'    9"" 
6 


5      9 


/  Q" 


9' 9 


3 


(53) 
JO  ft. 
5 

50  sq.ft. 
•7 
— c'rds.c.ft. 
)350(2       94 
256 

94  cub.ft. 


i. 
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(64) 

4  ft.       . 

20 
1 

21  sq.  ft. 
70 

128)1470(1111  cords 
128 

190 
128 

62 


KEY. 


(55) 
xn 

4-78 

9-6 

23^0 
3590 

38-0^ 
2-e 


41 

(56) 

25  ft.  =300  in. 
20  "  =240  " 
2  ft.  6  in. =  30  " 


34492 
7418 


8 
4 

32 
2 

04=8X8 


cub.ft. 


;/'  of/f 


<8-652=128  6'  5"  2 
t8  duoden.  =  128  den. 


£93X400 
14S.X20 


Page  149. 

(1) 

=$372-00      £276X400 
=       2-80      19S.X20 


300 

240 

72000 
30 

8)2160000 

8)270000 

33750 


=$1104-00 
=         3-80 


7id.=30f.x5-M2  =         -Ui    10iT=42f.X5^12= 


-I7i 


£275X400  =$110000 

43.X20  =  .go 

lUd.=47f.X5-M2=  -19/,- 

£^5  4s.  llfd.        =$1100-997sr 


(2) 


$729-18 
710-50 
166-78 
374-92i 

1107-97J 
497-81 

1100-99iV 

$4688-16-1^ 


576=6+10x7+10X10x5 
m  fur.per.yds.ft.  in  m. fur. per. yds.  ft.in. 
4T  6     17     4     2     7X6=     286  6     27     1     2     0 
10 

478  0     18     4     1   10X7=  3346  3     11     4     2     4 


10 


4780  4     28 


o        n 


4X5=23902  7     21     4     3     2 
:4Y536  1     21     0     16 


M^, 


II  ill 


42 


KEY. 

(3) 

243000z=23x3^X5» 

3+1=4 
5+1=6 
3+1=4 

4X6X4=9G 


[Nat.  Abith. 


(4) 


8)4234434 


vm 
5)T1342Y 


8)241110. .4     5)133T21..2 


8) 13423.. 1 


8) 1024.. 1 

8)32. .3 

2..1 


VUI 

71342Y 
213114 

500313 


5)22303.. 2 

5)3532.. 1 

5)570. .2 

5)113. .1 

5)17. .0 

3..0 

V 

30012122 
4234434 


(5) 

79-342+-00006378= 
6378) 7934200000(1243994-98275 
6378 

15562 
12756 


20222133 


28060 
25512 

25480 
19134 

63460 
57402 

60580 
57402 


31780 
25512 

6268-0 
5740-2 

527-80 
510-24 

17-560 
12-756 

4-8040 
4-4646 

•33940 
•31890 


•02050 


kt.  Arith. 


3378= 
J994-98275 


Page  149.] 


KEY. 


43 


40 
21 
33 
10 


Wl.  ?.  J       i^l.ll.  1^.  X.  9.9?.  X.  S|       551.11.  S^.  <j.  6. 
^  ^^        ^  1^-  n         ?  11.  ?.  2.  5. 

2    5 
40X21X33X10=277200. 

(9) 

9999993000=10000000000—7000. 
64276-3427X  10000000000=642763427000000 
64276-3427x7000         =  449934398-9 


IX 

5) 78263 


5) 15230.. 3 

5)2760. .0 

5)511. .4 

5)102..0 

6)17. .3 

3..1 


64276297706560M 


(10) 


IX 

11)78263 


11)6430.. 3 

11)526. .6 

11)43. .0 

3. .6 


a 


XI 


10 
L6 

)40 
390 

)50 


7)78263        =        7)3130403        =        7)36063 


7)11160.. 3 

7) 1407.. 5 

7)177. .3 

7)23.. 4 

3..0 


7)  2 1.4200..  3 

7) 13220.. 5 

7)1101. .3 

7)41. .4 

3..0 


7) 5640.. 3 
7) 884.. 6 
7)128. .3 


7)U. 


3..0 


I  !i 


i!!H 


44 

KEY. 

[Nat.  Abith. 

(12) 

(13) 

£672X400 
7S.X20 

=$2688-00 
=         1-40 

891)243000(272 
1782 

7d.=28f.x5- 

-12=     -in 

6480 

£672  7s.  7d. 

=$2689-51^ 

6237 

(13  continued.) 

81)37800(466 
324 

640 
486 

54)81(1 
64 

27)54(2 
54 

Therefore  G.  CM.  =  27. 

2430 
1782 

648)891(1 
648 

243)648(2 
486 

27)35100                162)243(1 

162 

1300                        

81)162(2 

162 

(17) 

(18) 

(1») 

_ 

£    s.  d.     2)276000 

178  16    4J       6  ft.  2' 

97  15  Hi  2)138000  13  11 

7" 
11 

9"'  10"" 

n     7 

UaJ  liJ  1.  i.% 

216  11    9i 
678  14    7i 
19713  114 
117    6    5 
91    1    I'i 

2)69000 

2)34500          5 

5     8 

2)17250  80  10 

5 
8 
5 
5 

3       7      6'""  6"""  Q"'""  \^ni>">' 
8       5      2       6        2 
5       2      0       2 
2       0      2 
7     10 

2272    0    3J 

3)8625  87     1 
5)2875 

5)575 

5)115 

23 
2''X3X5'X23 

1 

3       0    10       8 

10        10 

162 


AT.  ArITH. 

Pages  149,  150.] 

KEY. 

(20) 

(21) 

(22) 

XII 

IT 

VIII 

7l3/96)7<c9047(-011436 
7l3<-96 

3333333 
4 

16 

10000 
8 

97^2/7 

8 

7l3'<96 

4 

63 
4 

266 

4 

1023 
4 

4095 

4 

8 

266-4110 
245-3720 

64 
8 

(2 

21-05300 
19-3C846 

612 

8 

)243(1 

162 

81)162(2 

3-862760 
3-67e490 

4096 

•K3290 

)    10 


16383 
(23) 

74002702  -f  144  =  513907  ft.  94  in. 
512907  ft.  -r  9  =  57100  yards  7  ft. 
57100  yds.  -^  30i  =  1887  per.  18i  yds. 

1887  per.  18  yds.  2  ft.  36  in. 

Add  7  ft.  94  in. 


40)  1887 per.  19yds.  Oft.  130  in. 
4)47  r.  7  per.  19  yds.  0  ft.  130  in. 
11  a.  3  r.  7  per.  19  yds.  0  ft.  130  in. 
(24) 


1728 
65 


.-  -  .  -  •  -  f^ 


728X65X3=336960. 


45 


46 


KEY. 


[Nat.  Arith. 


m   :, 


(25) 
6  children  will  have  6  children's  shares 

4  women  will  have  4X2=8        "  " 

3menwillhave3x5x2z=30         "  «« 

3  men  4  w'n  &  6chi'n  will  have  44  children's  sha. 
44)$7894-16 


ll)$1973-54 


$l79-41-i^f  =  child's  share. 
$l79'41-i3i  X  2=$  358-82/i-=woman's  share. 
$358-82Ax5z=$l'794-12-»f=man'3  share. 

(27) 

yds.  qrs.  na.  in.  yds.  qrs.  na.  in. 
1     1     I  )  729     3    3     1 

4 

2919 
4 

11679 
2i 

23359 
2919i 

262785 
4 

)         105115(99-1^5^ 
9513 

9985 
9513 


472 


11 

(26) 

II 
lllUlll 

n 
1000000000 

yds.q 

7 

2 

2 

4 

3 

2 

29 

2 

2 

4 

T 

4 

117 

2 

2 

2i 

15 

8 

235 

2 

2 

29i 

31 
2 

16 
2 

264J 
4 

63 

32 

1057 

2 

2 

127 

64 

2 

2 

255 

• 

128 

2 

2 

511 

256 

2 

2 

1023 


512 


Page  150.] 


KEY. 
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(28) 

702-4978 
63-423 


(29) 
Y23426 

938-9126141 


(30) 

Ibs.oz.  drs.scr. 
129  0  0  0 


228Y4934 

722487-0873859 

03  4  7  2 

15249956 

65  7  0  1 

30499912 

22874934 

45749808 

48359-8979094 


2. .4. .8 


(31) 
10G4=2''X7X19. 


I. .7 


.2. .4. .8. .7. .14. .28. .56 
.19 


.2.  .4.  .8. .  7..14..28..56..19..38..76..152..133..266..532..1064  = 
. .  19.  .28..38..56..76..133..152..266..532..10C4 


.2. .4. .7. .8. .14 


30  ft,  6  in. 

20  ft.  11  in. 

2  ft.  7  in. 


(32) 

366  in.     366 

251  in.     251 

31  in.     

366 

1830 

732 


in. 


31)91866(2963-^^ 
62 

298 

279 

2963L3-^36=82^6/,-yd3, 

196 

186 

106 
93 


13 


49 

KIT.                         [Nat.  Abith. 

t 

Page  188. 

(30) 

■  ;t  . 

hhl 

775  H»— 

2X7X9X5X18  5x5x9X5x18  8X5x7x5X18 

f 

5X7X9X5X18  6X7X9X5X18  6x7x9X5x18 

3X5X7X9X18 

5X5X7X9X   5     11340  21250  25200  17010  7875 

6X7X9X5X18  5X7X9X6X18     2835o'2835o'2835o'2836o'28350 


1  Ml 


\U 


(31) 
8X13X1412X11X14    5x11X13      1456  1848  tl5 
'^'    ""''     llXlSxr 'llXl3Xl4'llXl3Xl4      2002*2002*2002 

(32) 
6X11X13X7X2     4X   7x13x7x2 

B       4_     _ft_    4     1    _____________       .^___— _—_— _ 

T'TiJ  I  357?  2    ^^  '  ^ 

7X11X13X7X2     7X11X13X7X2 

5X   7X11X7X2    4X    7X11X13X2     IX   7X11X13X7 


7X11X13X7X2*  7X11X13X   7X2*  7xilXl3x   7x2 


12012 


14014 


5096 


5390 


14014         14014 


8008 


14014 


7007 
14014 


m 

m 

m  ■ 


(33) 
6X7X13    4X11X13    8xnx   7      546     572    616 
"   ""     11X7X13  llx   7X13  llx    7X13     lOOl' 100 1' 1001 


i.    4    4     _2_ 
e>  7>  5J   1 1 J 

2X6X7X  5 
6X7X5X11 


(34) 
5X7X5X11   4X6X5X11   4X6X7x11 


6X7X5X11  '  6X7X5X11   6x7x5x11 
1925  1320  1848   420 

2310'  2310'  231o'  2310 


T.  Arith. 


7X6X18 

5X5X18 
)10  7875 


360  28350 


1848   tl5 
2002*2002 


rX2 

:X2' 

ixt 

X2 


572     616 


LOOl  IJOl 


<7X11 


<5X11 
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(35) 


49 


.      ,      ,                    1X3X5X7     2X2X5X7     3x2x3x7 
h    I,    f,    ^^     =     ,- 


2X3X5X7     2X3X6X7*  2x3x5x7* 


2X2X3X6 
2X3X6X7 


106       140       126 


60 


210       210*     210*     210 


Page  159. 

•(38) 

4    a  i.  a  ^7, 

B>    H)    b>    4>  ltf« 

The  least  common  multiple  of  6,  8,  6,  4,  15  is  120. 

The  multiplier  for  both  terms  of  the  first  fraction  la  ^^  =  24  ; 
for  the  second  H'^  =  15;  for  the  third  ^§^  =  20;  for  the  fourtn 
■i-2a=  30  ;  for  the  fifth  Vs"  =  8. 

Multiplying  by  these  numbers,  we  obtain  -,Vcr,  iVtf,  ■)%%  I'lft-, 
and  Vy^. 

(39) 

A,  S,  f,if,  ^S. 

The  least  common  multiple  of  11,  3,  7,  77  and  33  is  231. 

The  multiplier  for  both  terms  of  the  first  fraction  is  2|V-  =  21 ; 
for  the  second,  H^  -  77 ;  for  the  third,  2  ?J-  =:  .,  ,  for  the  fourth, 
Vr^  =  3  ;  and  for  the  fifth,  ^^^^  =  7. 

Multiplying  by  these  numbers,  we  obtain  i^^,  {^^,  fgf,  ~^*^.^ 
and  i^?. 

(40) 

»>  h  h  h  Z>  Ai  IhS  -^st  to* 

The  least  common  multiple  of  2,  3,  5,  6,  8,  10,  15,  16  and  80 
is  240. 

The  multiplier  for  both  terms  of  the  first  fraction  is  2|^  = 
120  ;  for  the  second,  ^Jfl  =  80  ;  for  the  third,  ^(^  =  48  ;  for  the 
fourth,  2Jfi  =  40;  for  the  fifth,  ^^^-=30',  for  the  sixth,  \<^  = 
24 ;  for  the  seventh,  V^  =  16  ;  for  the  eigth,  Ve"  =  15  ;  and  for 
the  ninth,  Vd^  =  3. 

Multiplying  by  these  numbers,  wft  nhffl in  lai     isio    iaa    200 


P^a 


tlJl.  ' 


60 


KEY. 


(41) 


[Nat.  Arite. 


h  A,  -A,  U,  \h  U- 

The  least  common  multiple  of  5,  10,  25,  30,  45,  and  60  is  900, 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^^  =  180  ; 

^or  the  second,  ^{>-^  =  90  ;  for  the  third,  A|^  =  36  ;  for  the  fourth, 

.  3,00  —  30  .  for  the  fifth,  9^5^  =  20 ;  and  for  the  sixth,  ^^  =  15. 

Multiplying  by  these  numbers,  we  obtain  -5J[},  Sou>  So§>  foSj 

'-•i"    nnrl  54J5. 
yffoj  anQ  9()Q. 


(42) 


o  0* 


la    JL^    iJL 

20J    ^(T»   lO) 

The  least  common  multiple  of  20,  30,  40,  and  50  is  600. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^^S  =  30  ; 
for  the  second,  ^2^  =  20;  for  the  third,  ^i'jf  =  15 ;  and  for  the 
fourth,  ^5£\f=  12. 

Multiplying  by  these  numbers,  we  obtain  ^^,  l^%,  ^^  and  g^o^. 

(43) 

J,  I  h  h  h  H,  \h  n- 

The  least  common  multiple  of  2,  3,  4,  6,  8j  12,  16,  and  24  is 
48. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^  =  24 ; 
for  the  second,  ^^=  16 ;  for  the  third,  Y=  12  ;  for  the  fourth, 
A^  =  8;  for  the  fifth,  ^  =  6;  for  the  sixth,  t|  =  4;  for  the 
seventh,  fg  =  3  ;  and  for  the  eighth,  4f  =:  2. 

Multiplying  by  these  numbers,  we  obtain  |f,  ||,  ||,  |f,  |^, 

(44) 

h  \h  A,  ^,  -3^-,  \h 

The  least  common  multiple  of  1,  12,  15,  27,  35  and  40  is  7560. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^^^^  = 
108  ;  for  the  second,  ^^°■=  630  ;  for  the  third,  ^ff  o^=  504  ;  for 
the  fourth,  7^P=  280  ;  for  the  fifth,  7fP  =  210  ;  for  the  sixth, 
zifia  — 189. 

Miiltlnlvinff  bv  these  numbers,  we  obtain  445ft,  ^2^,  il?M. 


nn,  mi,  and  mh 
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KEY. 
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(46) 

\h  h  h  H,  A,  U,  1, 5|. 

The  least  common  multiple  of  15,  8,  3,  12,  11,  20,  7,  and  35 
is  9240. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^fP  = 
616  ;  for  the  second,  a^*^  =  1155 ;  for  the  third,  ^23*^  =  308O  ; 
for  the  fourth,  a?  JiizrTYO;  for  the  fifth,  a^a  =  840  ;  for  the 
sixth,  aya  =  452  ;  for  the  seventh,  a^^fl  =  1320 ;  for  the  eighth, 

stF=264. 

Multiplying  by  these  numbers,  we  obtain  fS|^,  |§|§,  VsW  1 

im,  un,  f  m,  im,  and  im- 


Hff  of-ifirof^f  = 


Page  160. 

(47) 
4X3X  6X35 


2520 


YX5X11X'72        27720 


=  iV 


5  of  ^  of  f  of  -AV  of  it  =  — 


(48) 
2X4X6X  81  X25        97200 


3X9X'rx  100X24       453600 


=  lV 


(49) 

21X  6  Xl1 

U  of  ^-  of  II    = ^    ^. 

35X11X36 


t  of  ^  of  A  of  I?     = 


(50) 
2X4X  3  X13 
5X7X11X17 


=  ^h 


is2 


KlY. 


[Nat.  Arith. 


Page  161. 
(53) 


=  -h- 


5X6X2X3       5X(iX^X9  5 

exVxsxie    i^xTx^xi^     3x^x4 

I  3  ^ 

4 

(54) 

2X5X  18  X  6  X11X13 

JofHf-l'aVof  Aof  Hof  H= = 

3X9X132X11X13X17 

2X5X11^X^X11X19  2X5 


!?XS^X1?^X11X11?X1'7 
33  1 


33Xlt 


^  of  A  of  5i     = 


(55) 
2X4X11  51X4X11 


=     *. 


7X11X2  7X11X5{ 

(56) 

IX  8  XlHx  50  X13X13 

i  of  A  of  U5  of  i,%  of  \}  of  V  = = 

ixi^xutx^isj  X1?X19 


9X13X200X169X17X  6 
1 


S)Xl9XWXl$S)Xl7x  ^ 
^1!?  3 


17X3 


=    ih- 


(67) 

3  X4X  9  X33X38X47 

i\-  of  ^  of  ^Stf  of  5?  of  H  of  V  =  

11X7X19X47X72X  7 
3      ^ 

3  X^X  ^X99X?HX>tt  3X3 

llX7xiS|X^tX^!^X  7      ""     7x7 
1^ 


IT.  Arith. 


X4 


—   8*' 


1X13 
3X17 


*. 


13X13 
17X6 


18X47 
f2x  7 


Pftges  161, 163.] 


SET. 
(58) 


63 


2 
1^ 


»X11X  1        ^xux  1 


2X4X3 
1 


J! 
m 

m 

11!   3i 


n 


ii 


14X26 
45X42 

llX  18 
12X143 


Pftge  162. 

(61) 

5 
l^X^ 

9      3 


5 
9X3 


'■=   -.V 


(m 


3 
11 X  IH 

1^X1^? 
2       13 


(63) 


1 


2 


=     2. 


12|     9 


-7..       R7 

ia     Off 


^8X5 

6  X39  ^  x?l) 

(64) 
¥   Y   ?        35X6     13X1    2X5 


(65) 


—,-,-    =    ^    1    J^    =     ^X^    47xit«   nxl 


m  i's 


3? 


V    Vff   V 


1         A'rv']! 


^|X«S9    ^X3     5x%i 


2 


8X9        3     '    6X3 


»    =    iV,    8Ii 


>   rj( 


Ill  1 


m 


y      I 


r 
2  .,    ' 


54  KEY. 

161  6j   n  2ig   J    _  ^  ^  !1  ^  i 

mT^'m'm^  "  ¥'  ¥'  ¥  v'  i 


[Nat.  Abit?. 


10 


3 


31X1  nx3  mxT  1X5       10  31  51  21    5  __  . 

.  , , =  — ,  — ,  — ,  — , If ,U>fi3">^Tb>4tf' 

5X13  55X1    t^X5  2X23       7    65  56  10  46 
2 


Page  163. 

(69) 

^  1 

-   of  —    =    ik  of  a  lb 


\^ 


(TO) 


5^  ^  1  1 

2    of   -   of   —   of   —    = 


? 


\%  20 


?!5 


7X6X20 


=     £ 


5'4TT' 


-    of    —    of 


(71) 


=     =    -^  wk. 


9X2 


(t2) 


81 


81 


__    of     —    of     -    of     -     = 


11 


11X4X5 


=r    -/AffEng.EU. 


(73) 


_  of  —  of  —    =    -  of  —  of  —    =    ^Vr  per 


11        H 


7       11        11 


n;at.  Aritb. 


10 

1 


ii,H,2T^o,4V- 


^sIts* 


k. 


ijV<T  Eng.  Ell. 


*f  per. 


l^ftges  162«I64.] 


2        4 


(74) 


55 


-of-of2llof-    =    !^X295>a  __^    ^__ 

^        '^  14        8  3X7X14XJ^  ""     294   ""   ^^*^  *'■ 

(75) 

19      17       2     40     4     1S|X17X2X40X^  17X2'^~^'^®- 


Page  164. 
(78) 


14  4  2  4 

--    of    -    of    -    of    -    = 
79  1  1  i_ 


(79) 
2      „  -*        %        4        6        ^ 


Wqt. 


.-of-x-X-xlxI    -     ^^*^4X5 


3 


(80) 


-  X   -  X  f  X  -  X  f  X  ?  X  ^    -    ^>^^X2X^X2 


6 

n        1^         8         3 


(81) 
17X6X8X3 


11 


—    =     ^tPscr. 


1         2      ^       6       S2 
—.v-.y-.v_ 


(82) 
2        2        4 


i«l      l^        2 


X6X2X2X4 


625 


?     ^     U      7       1 


1 


eisxP"""^^^*"* 


It 


r 

.  1 

i 

1 

^'1  ■  i 

1 

if 

"qf 

1 

ii 

4, 

i 

fiii 

\ 

yiiji 

Ujjl 

a 

56 


(84) 


bush.  pk.  gal.  qt.  pt. 
11)3   0  0  0  0 

1   0  0  lA 


lbs. 

oz.  dr. 

7)6 

0    0 

13  11^ 

(85) 

yds.  qr. 

aa. 

in. 

13) 

7  (2 
4 

28  qrs. 
26 

2 

4 

8  na. 

2i 

18 
13 

6 

(87) 

0 

If 

fui 

•.  per.  yds 

.ft. 

in 

9)8 

0      0 

0 

0 

35      3 

0 

2 

£    s. 

d. 

7)4    0 

0 
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KEt. 


[Nat.  ARiTtt. 


(86) 


lbs.  oz.  dwt.  grs. 
9)8  0   0   0 

10  13   8 

sq.  m.  a.  r.  pr.yds.ft.  in. 
113)  11  (62  1  8  4  2  79xi7 
640 


7040  a. 
678 

260 
226 


34 
4 

136  r. 
113 

23 

40 

920  per. 
904 

16 

30J 

480 
4 

484  yds. 


484  yds. 
452 

32 
9 

288  ft. 
226 

62 
144 

248 
248 
62 

8928  in. 
791 

1018 
1017 


p.  ARITfit. 
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3.  ft.  in. 
2  19x^7 


184  yds. 
452 

32 
9 

288  ft. 
226 

62 
144 

248 

148 
)2 

5928  in. 
r91 

L018 
1017 


KEY. 

Page  165. 

(90) 

6  bus.  1  pk.  I  gal.  1  qt.  1  pt.  =  411  pts. 
50  bush.      =  3200  pts. 
And  the  required  fraction  is  /aVo- 

(91) 

35  per.  9  ft.  2  in.  —  7040  in. 
1  fur.    =  7920  in. 
The  required  fraction  is  ^y§  =  ^§  =  f. 

.       (92) 

7  hrs.  12  min.  =    432  min. 
1  day  =  1440  min. 
Therefore  the  fraction  is  ^\\^j  =  -j^. 

(93) 

2  sq.  yds.  2  ft.  120  in.  =      3000  in. 
3  sq.  per.  131  yds.  1  ft.  72  in.  =  135000  in. 
And  the  iVaction  is  j^Uh  =  -A". 

(94) 

7  oz.  7  drs.  2  scr.  14  grs.  =     3834  grs. 
21  lbs.     =  120960  grs. 
The  fraction  is  jUIU  =  7^1(7  =  ?f  b- 

(95) 

9  min.  48  sec.  =     588  sec. 
1  day  =  86400  sec. 
The  required  fraction  is  ^f f ^^  =  jUo- 


57 


(96) 

16  bush.  1  pk.  1  pt.  =  1041 

69  bush.     =  4416 

Therefore 


pts. 
pts. 


fraction  is  i^U  -  ^^^-t^.. 


68; 


KST* 


[Nat.  Abitb. 


(9T) 

3  qrs.  3^  na.  =;  15^  =:  ^^  na. 
1  Eng.  ell  =    20  na. 

And  the  fraction  is  —  =;  ^|J  s:  ^^ 

(98) 

13  dwt.  1  grs.  =    319  gra. 

1  lb.  Troy         =  5760  grs. 

The  required  fraction  is  ip^^j. 

(99) 

4800  cub.  ft. 
54  cords  =  6912  cub.  ft. 
Therefore  the  fraction  is  Jf^  =  m  =  ^J  =  Sf • 


V\  .  I 


Page  16T. 

(6) 

i^  +  i§  +  A=H  =  2T*j. 

O) 

-i^j4'A  +  T^+^  +  H  +  T^  =  n  =  3A=:3i. 

(8) 
4?  +  114  +  16^  +  21?  +  19^  =  4  +  11  +  16  +  21  4-  19  + 

(^+4+?  +  ?  +  *)  =  '?l  +  '^=^3f. 

(9) 

16H+llH+18iV+ l'?*f+ 1122^=16+11+ 18+ n4-112  + 

(H  +  H  +  1.V  +  if  +  U)  =  i'^4  +  H  =  m  +  3i}  =  lint. 

(10) 

4i  +  li  +  iV  =  4  +  1  +  (i  +  i  +  -i^f)  =  5+  (1'^  +  i^A  + 

faV)  =  5  +  if  i  =  Cy*^. 

(11) 

i  +  I  +  I  +  I  +  I  +  ^  +  i  +  f . 
These  fractions  reduced  to  their  least  common  denominator 

become  i^U  +  iff?  +  isit  +  iSsI  i-  JsaS  +  SeTo  T  isro  t 


r.  Abitb. 


i§. 


3i. 

+  19  + 


1T+112  + 


nominator 

_!_  230B      I 
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KEY. 


(12) 


6d 


i  +  ^  +  f  when  reduced  to  their  least  common  denominator 
become  |^  4.  ^^  +  ^  =  W  =  2?8. 

(13) 

l  +  t+?  +  i  +  i«r. 
These  fractions  when  reduced  to  their  least  common  denomi- 
nator become  im  +  U^  +  m%  +  UU  +  tJ^g  =  W^o''  = 

mil' 

(14) 

i  +  i  +  i  +  J  +  i  +  |. 
These  fractions  when  reduced  to  their  least  common  denomi- 
nator become  fig  +  i|§  -J-  ^^g  4.  ^^4^  +  .rj,^  +  ^^  =  ||j  == 

?f^  —  i"A^ff' 

(15) 
16-iV  +  471  +  21H  +  A  +  19i  =  16  +  47  +  21  -f- 19  +  (A  + 

16  +  47  -1-  21  +  19  =  103, 

103  +   111  =  104|f. 

(16) 

17J  -t-  43^  4.  168a  +  207^r  +  506^  =  17  +  43  +  168  + 
207  -I-  506  +  (J  -f  ^  +  ^  +  ^8,  +  |^§). 

17  -f-  43  -j-  168  +  207  +  506  =  941 

941 -I-  2gf  =  943,ii 

(17) 

H  +  llf  +  A'  +  16t^  -f  J  -f  JV  +  I7ii  =  6  -}-  11  +  16  + 
1^  +  (?  +  I  +  -.%-  +  ,^  4.  i  -1-  -/,  4.  1^). 
6  4  114.  16+  17=50. 


336 


50  4  3Hg  =  53^1 


L  2  H  J. o  1  o  ■ 

33t>     "336' 


60 


m 

!  P- 


KEY. 
(18) 


[Nat.  Abitb. 


i  +  §  +  I  4-  68i  =  68  +  (i  +  i  +  i  +  i). 

i  +  5  + 1  +  i = -,^4 + +18  +  m  +  m =m  =  im- 

68  +  1{U  -  69Hi- 

(19) 

nsA  +  8f  +  91H  =  1^3  +  8  +  91  +  (i  4-  ^  +  \i). 
It3+  8  +  91  =  272. 

1  +  ^  +  1^  =  -3V*  +  m  +  m  =  m  =  1H^ 

2Y2  +  15|i  =  273|fi. 

•    (20) 
lli  +  2||  +  3U  +  4S§  =  1  +  2  +  3  +  4  +  (i^  +  ii  + 

1  +  2  +  3  +  4  =  10. 

H  +  n + IS  + 11  =  f  ?^  +  nn  +  fii-§  +  ff8-8  =  ^tWo^  = 

10  +  3j§t       IS^U. 

(21) 

i  +  ^'j  +  -A  +  ^f  +  iV  +  §  +  i  +  §  =  -4*^^  +  il  +  -A  + 
\l  +  U  +  it  +  f  f  4-  n  =  Ys^  =  3-A-. 

(22) 
7  +  m  +  18  +  26?  +  79A  =  7  +  11  +  18  4-  26  +  79  + 

(i  +  ?  +  A). 

•7  4.11+18+26+79  =  141. 

141  4-  hV*  =  142iVV. 

(23) 
^  of  ?  of  2i=  i^  =  3i     I  4-  ^I'r  +  3f  =  10  4-  (f  +  A  +  I), 

10  4-'  IfA  =  lifeV 


Page  168.] 


KEY. 
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4J 


!«• 


V 


18- 


13X18 
3X7 


(24) 

=   ¥    =    111. 


i  of  ?f  of  ^V  of  Y    =    


1X36X4X11 


20^ 


'If 


s.a 


f^ 


83X11 
4  X83 


2X11X15X4 


=    IS   =   1 


A. 


=   jj    — 


=   V 


23. 


lA 


llf+lA  +  23  =  ll  +  i  +  2  +  (|-f,.V  +  3)  =  i4+(j  + 


+  3) 


14  +  1t\3^  =  15^/^. 


nVff- 


(25) 


r^'lt  i'tt  ''*'  =  '  +  "  +  14  +  (I  +  i  +  a^)  =  28  + 
(s  +  i  +  0). 

I  +  i  +  li  =  51  +  ^V  +  ^3  =  71  ^  j^a.     28  +  l^g  =  29H. 

(26) 
K1  i^h  ?  "^  ^  =  ?'  ?  otl=^,  I  of  Fo  =,^a,  lof  i 


1  of  J  of  ii  of  i  =  .3 


Of 


r^o  =  nu  =  mn 


(27) 


41J  +  105^  +  3003  +  24l3  +  472i  =  41+105  +  300+241  + 
41  +  105  +  300  +  241  +  472  =  1159. 


sag 

90 


—  ■^§S- 


1159 +  2§fl  =  11611 


(28) 


92^  +  37,^ +72  =  92 +  37+ 7 +(«,  +  , ^  +  4)^ 


(A-  +  -A-  +  §) 

1^  +  A  +  !  =  ?#!+  Ml  +  .^11  =  y^s  :^  13.^^ 
136  +  iHf  =  137fM. 


^)  =  136  + 


H' 
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KEY. 


(29) 


[Nat.  Arith. 


101 

21 


V 


l^ 


63X5 
6X12 


=  n  =  4A-.     3  of  J  =  it. 


21J  +  35i  +  4tV  +  iV  =  21  +  35  +  5  +  (J  4-  4)  =  61|. 

(30) 

^^  of  Y  =  W  =  io,»,.      V  of  V  of  V  =  'm-  =  isili' 

Ye'  =  6H.        ¥  of  A  of  Y  of  V  =  V;/^  =  Its. 

lOA  +  6f§  +  15|H  +  US  =  10  +  6  +  15  +  1  +   (it  + 

n  +  \u  +  w  =  32  +  (it  +  i§  +  iji  +  ^1). 
!&Aii2  =  im  =  2m«. 

32  +  2\m  =  34iH«. 


(34) 
02.  dr.  scr.  grs. 


Page  169. 


(36) 


qr.  na.  m. 


it  of  a  lb.  =  4    2    2     Hjftf      J  of  a  yard  =  2     1     l-j^^ 

f  of  anoz.  =        3     1       5^        4  of  an  Eng.  ell  =        2     1^^ 


-j*r  of  a  dr.  = 
I  of  a  scr.  = 


1       l-i^r      f  of  a  qr. 
165 


4     6     2     18i5f 


=        3    OH 

3  3  liii 


(36) 


in. 


I  of  a  yd.  =  5| 
i  of  a  ft.  =  1^^ 
\  of  an  in.  =    | 


(38) 


(37) 

fur.  per.  yds.  ft.  fb. 
^Y  of  a  mile  =  5      3      3     16 

if  of  a  fur.   =        12       12     0|| 


■^i  of  a  yd.    = 


1     2A 


day  hrs.  min. 
i  of  a  week  =  1     18      0 

J  of  a  day    =  8      0 

^  of  an  hour  =  12 


5     16      0    0     Si^s 

(39) 

s.    d. 
f  of  a  £  =  2     lOf 


of  a  s.  = 


Ad. 


2S 


Tif 


2      2    12 


l?i 


Paget  168-1  n.] 


KXT. 


(40) 

I  of  21s.  = 

I  of  68.  = 

I  of  £3  12s.  6d.  = 
fa  of  a  X  = 


£       8. 

d. 

13 

li 

3 

li 

2       S 

33 

10 

9yV 

II 

3     12     -  13 


63 


_     8960^  — 

"  looatf  — 


.  na. 

in. 

1 

lA 

2 

iH 

3 

m 

Page  171. 
O) 


3  X48 


(8) 


.Vof,3,ofH=:_^  =  l^^.   TW,+  in=^^^,  +  ^2,„ 


mj=iTm=ii. 


17x11 


83 


35X11 


{* 


4X70 


13  -  1«  =  0. 


11 

4X2 


=    V    =    ij. 


(9) 


982^,  -  29ig  =  982-,V^  -  29t^ig  =  981  + 
mm  =  981!m  -  29IH3  =  962t\' 


Yo-. 


WA- 


(10) 


69^f  —  ISiYff  =  69f^\<V  -  18f fH  =  68  +  KMA,  -  is^l^  - 

68HI? -- ismt  =  50mi  =  so^lt.  ^"" 


(II) 


I00i-.9|  =  100J-9|  =  99+U  — 9|  =  99»8'i-9|  = 

(12) 

Jof3,t  =  3^7.  =  4^^     6J-4§  =  6g-4|  =  5  +  Ii 
6^8^-41  =  11. 


90|. 


■4^  = 


(13) 


ail  i^A-  -^  <;  1  Hi  9  8    _    PIISKKT  »./«o..o.. 

.,^":'^«        Ill  ~  ^^^r«-(ro-9— 0iU3i§65  =610  +  l^i^s^ 


64 

KEY.                       [Nat.  Abith. 

(14) 

foff  =  Y.   i  +  i  = 

^  +  is  =  ih    fofiJ  =  A. 

(15) 

(16) 

oz.  dr. 
1  of  a  lb.  =  10  10§ 
f  of  a  dr.  =           1 

242^f  -  21^1-  =  24t^^  -  2^7  = 

23  +   Ijlr  —  21x1^  =  mU  — 
21,!8  =  2i|f 

! 


10     95 

(17) 

fur.  per.  yds.  ft,  in. 
§  of  a  mile  :^    1    31      0    l  lO 

f  f  of  a  fui'.  =r  25216 


5       3     1   10 


(18) 


OfX^S-L^  -  7j. 


,i^ofV  =  r*  =  iM- 


TJ  -  1%^  =  7^1  -1^  =  6  +  l^f  -  l^f  =  6M  -  1^^  =  5^1 . 


ii_2. 


J  of  ?  of  1^  of  53  of 


33 


(19) 
1X3X2X33X62X5 

2X7X9X4X33X6 


m- 


i2i'7V4  +  m = 12^4  +  mf  =  12UH  -  12m  =  i2|[ 

17^ 


11 

■Si 


196X33 
11  X56 


lOJ. 


98' 


1^ 

12^^  — 10J  =  1251  —  10^1  =  2 

(20) 

3-iV  +  8^  +,  H  +  6i  =:  3  +  8  +  5  +  6+  (^V+  9  +  ^  +  i)  = 
22  +  (i\+^+i-+0. 

-iV  +  i+i  +  i=i¥d  +  lVo+i¥o-  +  l2i^  =  in. 


22  + 


180 


22i! 


3A-  +  2^  +  16J  =  3  -t    2  +  16  +   (fo-  +  ^  +  .)  =  21  + 

(A  +  t-!-  i). 

A  +  t  +  J  =  U  +  i8  4-  H  =  U  =  m-     21  +  m  =  22U. 

22m  -  mi  =  mu  -  221^8^0- = A^  =  U' 
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KEY. 
(21) 


r.  per.  yds.  ft.  in. 
-i\  of  an  acre  =  l  is  5  4  72 
f  of  a  pen        =  13    4 


65 


1     17    22    2  108 
(22) 

169^^  -  83JJ  =  169,%  -  83,^^0    ^  168  +   l-m.  - 
83,m  =  168HU  -  83//4  =  85f/„V. 


iVoff  =  . 


(6) 

7  X5 

12X6 


•=?f. 


Page  173. 

O)        '  (8) 

-x-  =  i.        -x-  =  ,v. 


^    \ 


3        6 


(9) 


(10) 


14      241      32      14X241X2 


x^xiv=m.  -x  — x-= 


.=ii''ja 


115 


9 


=  7495. 


(11) 


?^ 


ii        3X7X9 


\^ 


1^         ^^         2X4X4 


=  W  =  5 


2& 
3^' 


(12) 


•»  X  —  X   —  X 


182        % 


3X182 


^         11         1^         ^«|IS|         !^  11X17X25     "■     ^^'' 


m 

26 


I  I 


66 


■£Eir. 


[N'i&iT.  Abith. 


(13) 


<?        U         1^         !^1        Sj 


ix-x  —  x  —  X-X-  = 

^  ^  9?  1  B 


^         3X3X3 


=  V  =  131. 


? 


-  X  -  X 

5(        5 


X  —  X = 


(14) 

11 

•m        2X6X4 


11        1!) 


1 


=  ¥  =  9f . 


(15) 


1? 


^^ 


^m 


7^T^T^-x-x-   =   A 


11 


(16) 


^«| 


5|«i 


13 


^3       9     ^t     9      }^      S|l      167     3X9X167 


-X  — X-X—X-X— X  — X X 

t     11     It?     1       V     1]?      1       ^^ 


=*^^=1127i. 


? 


T   X   --   X 


JLJi 


1 

T 


(17) 


iA 


X    --    X    -A-    X     2    =; 


la, 


1  axH        $HXS|       1S(X1^       1       S| 


X 


X  -  X  -  = 


VX«l       7X1!^        S|X8(       lOlXM       S|       8       7 


XlOl 


-^yh 


(18) 


«* 


19 


-x-x-x    —   = 


2X2x19 


=    ¥    =     10«. 


[^ifcT,  Abith. 
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KEY. 


67 


V  =  13J. 


=  9f. 


=    A. 


14^=11 2  7J. 


32 


(19.) 


9X'7X32 

5 

(20) 


=    2^«»^    =    4031 


6* 


21 


7^:^:xr  =  !^  =  2 


H 


itr* 


11 


13 


IS 


7    X   -    X   -   = 

?  8  1 


7      9 


(21) 
11X13X15 


=    3Jj^     —     268i. 


(22) 


1     9^      «S      1S(     m     IB 

?      ^     1^%  x~x-x-x- 


49       4,       21      91       191 

X—  X r- 


11     n     ^     ^    1^1     ^ 


iH^ 


^X49X27X191 


2X11X17 


ffffAi    =    47291^. 


101 


(23) 


27         87i  I  81W         a^         ^1^         J        av 

^H        98^         2i  128    ""  HS.        7Z^  l^  171    " 


^^x5       tmx  ^         tx9       }^S|^"x  1 

"■         '-    X  I  •    V  ■     s/    . 

li^Sl 


I  Xm        ^XT  11  xi^^        3X11 

9 


3%. 


ft    =    lOfl. 


.w       1 

$—    X     - 

n        7 


(24) 

3            n  3X17 

X     -     X     —  :=    — ^=. 

^           ll(  IIX  7 


—   $H» 


It 


i 


i fj  'it 


N'.iii 
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KEY. 


(26) 


151         ?   of  8i  X  tV  of  28         n        J 


X 


[Nat.  Abith. 


100 


6i^         ff  of  6^  X  tV  of  24         15         f 


X  —  X  -  X    14f  X  X 


121 


aii3 

6 


1  ^         - 

5J  9     ~ 

^   X^^X  iV  X  ^1*         3,ii         i         101         100 

X X  —  X-X  X X 


SI       A-  X  V  X  tV  X  \^      \^      f        7        121 

1      ^ 


11    H 


9 


^isj^xii         9x?9X5;!^xnx^xi^        ?^        9xt 

X     — — X X  

^   Xl^t  tXHXl^X^X^iXi^^         ^Xl^         ^X5 

5  I?      (^  1^ 

101  iqQ  itxl?  Sj 

7  l!^l  16  Xx^    ~ 


11 
11X9X101 

5  X7X  16 


6  80         ■'••fietJ' 


y  of  4  days,  5  hours, 


Pago  174. 
(28) 
180  d.  23  h, 
36 
(29) 


5  d.  0  h.  38  min.  20  sec. 


£29X13        £377 
iS  of  £29  = ~  X    =:  £8  19s.  6?d. 


42 


42 
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I  of  186  a.  3  r.  = 


KEY. 


(30) 


69 


186a.  3r.  x7        1307  a.  1 


9 


—  =145a.  Ir. 


(31) 


if  of  I  of  jiff  of  </  of  24  h„  30  m.  =  ^^  of  24  h. 


30  m.  =  lh.38 


m. 


(32) 

?  of  Jof  Uof  ^of  33  bu.  2  p.  1  ga.  = 
33  bu.  2  p.  1  ga.  X  7         235  b.  1  p.  1  g 


p.  Iga.  =57^0f33bu.  2p.  lga.= 


90 


Z. =  2  b.  2  p.  0  g.  3  q.  U? 


90 


g-3q.  lilp. 


Page  175. 
(5) 


1         ]?         ^ 


i  of  3  -i-l    of  3/i  =  -    X    - 


2X4 


^  ;  X  r  =  : =  rfr 


^         5         J?         35 
(6) 


5X35 


Ifi.    ki_    9    .1.    .£      


1^  ^  11 


2iJ     •     F 


•     1 1 


X   -   X   —  = 


^^        5(        ^ 


=  4. 


2         8 


2X3 


165 


O) 


82^-4-26/1-  = X 


im  41  155X41  6355 


n       i^n 

119 


17X119         2023 


(8) 


^         5X4         20 


^        11  11 


=  -  =  iA. 


70 


KET. 


[Nat.  Arith. 


ii 


!!•  *i 


'.    i   II 

<'        'i 


(9) 


15  j-i.of2Jofl6of^ofT»jr  =  -X-X  —  X  —  X— X 

^        1        11        1(^        ^k 


7X7 
2X11 


49 
=    —    -     2-ii. 


22 


(10) 


3 
9         «l 


2i-^(f  4  ^of9)  =  5^aof^ofi)  =  -  X  -  X 


5? 


16 


3 


7X^X3X3 
5X16 


?>6^ 


bO 


-    U, 


(11) 


18 

97      ^c; 


48J4-|+iof  6  =  ^-rt4-|  =  ^f'r!|  =  -  X  -  = 


89 


97X18  1746 

89  89 


(12) 


13 


6j  ^fof  A^-^  =  ¥■^H+^=¥•f  m  =  - X 


425 
859 


13X425 
859 


5525 


859 


=    6iH. 


(13) 

5 

S)       1(1       4        4        4X4       16 

txAp^|x'i^  =  -x  —  x-x  —  =  — 1=  —  =  liV. 

^        3        5(       J^!^       3X5       15 
5 


m 


[Nat.  Abith. 


1         ^ 
—  X  — X 


3 

9         *^ 
-  X  - 
5      ?H 
16 


18 
97        !?(; 

%         89 


13 
=  —  X 
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(14) 


71 


~  -•    1     =     e7x_3_^3X8      _^     67x?         tX?9 


9X35 
67X11 


7x33 
737 


3        5 


)?X8 


3X6X8  120     ~     ^'''''" 


(15) 


10 


11 


5X10x7 


toff.o.»j.^ofifa  =  fx-X-.X~-  = 

11        ^        IS^  9X61 

61 

(16) 

3 

S)         2 


=  PQ 


4y« 


^§ofiJof3ofJ^|of^,ofioff  =  !!x-X^X-X-X 

S^       13       ^       5       5 
252 


^^        ^        1         3X2X7X6 
—  X  -  X  -  =  . 

"^         ^        &  13X5 


2. 

3 


f 


^X2 
4X9 


(H) 
^X4    ^     tx^        3xR 

3X9  ^        7J7 

2 


2X4 


•  =  |. 


IfV    --    -     -     1 
¥  25 


US 


(18) 
21X  2 
5X36 


(19) 
^-^  113 


^X?!t 
^1X2 


=  ii. 


16 

t=  -  =  ItV.  i         17 
16  1  2xll^fi; 


^^x^-^?xwx~-  =  --Ixix-xil 

t  ^^^  i*  9        3        107 


113X2X17 


3842 


tXl? 


9X3X107  2889     ~     ^^'^* 


72 


f 


1  ^h 

X  -     X     -     X     —    -r 


KEY. 

(20) 


[Nat.  Abitb. 


1 


X     —     X     -     X     —   = 

41        3X4       7x2       11x7 

X X X = 

19        8X7       4X4 


2X9       7X3  7 

3^  X X X ; 

7x7         2  10X3      9X7 

3  A  % 

31       I^X!^      ^X9  X  9X7        19        ^XV       ^  X^ 

—  X X X X X X X 

%       Vxt         %         IISIX?        41        9X^      XX%       llXt 


31X3X9X19X4 
5X41X11 


63612 


2255 


=     28#,V 


\'i         19X3 


h. 

3 


—  £7 

—  05- 


11X5 

jes  143.  6id.  X  55 


Page  176. 
.     (22) 

£8  143.  6|d.-i-H  =  je8  14s.  63d.  X  ^f  =i 


57 


=    £8  8s.  5|d. 


(23) 


V  X  !^  =  W.        1  m.  5  fur.  91  yds.  2  ft.  -^  Vs^  z=  i  m. 
6  fur.  91  yds.  2  ft.  X  -ft^  = 
1  m.  5  fur.  91  yds.  2  ft.  X  22 

=    2  fur.  124  yds.  2  ft. 


115 


(24) 


3  a.  3  r.  3  per.  -rf  =  3a.  3r.  3p.  xt  = 

6  a.  1  r.  5  per. 

(25) 

X7  16s.  2d.  -r  3  =  £7  163.  2d.  X  f    = 
£17  lis.  4id. 


i 

3  a.  3  r.  3  p.  X  5 

■zz 

m 

7 

3 

6i 

9i 

i:7l6s.2d.  X  9 

= 

§ 

3 

4 

i 

1      i 

[Nat.  Abitb. 


-     X     — 

i       f 

X2       llxT 

—  X 

XI        4  X4 

% 
XY       S  X^ 

—  X 

X%.       llXt 


nseV* 


4s.  6td.  X  ^f  =i 


Pages  176-1 78.J 


KEY. 


Page  178. 


73. 


§0f32 
3i 


V 


f 


¥ 


J_  SI 


=     3. 


^  W  =  1  m. 
yds.  2  ft. 

r.  3  p.  X  5 


3.  2d.  X  9 


^X35 
13X27 


3  735 


6i 
9i 


351 


(29) 


=  m  =  2^r 


42 


42 


^X13X19    •    42         7X131^^7'=^^^ 


u 


KEY. 


[Nat.  Abitb. 


121 


¥ 


(30) 


f'A 


4J 


"i5     ~  *^^' 


A 


■h 


161 


¥ 


•HP 


220 


63 


220 


55 


—  X  -  =  -  =  3H. 


63 


14 


Page  180. 


(1) 


800 


2000 


—   3 


420 


2000 


=  -^h- 


100 


2000 


—  Ti)' 


160 


2000 


56' 


35 

2000 


=  i'o 


oU* 


(2) 


4 


fofioffofioffof:iV  =  -X-X-X-X-X—  =  tV 


^       ^       ^ 
(3) 


45 


6|  X  S5|  cts.  =  -^8^  X  2|i  cts.  =  -LVi^  cts.  =  %4^^ 


'¥!»« 


-     X     • 


Nat.  Abith.       I     Pages  178-181. J 


m- 


60 
100 


--=    i'.. 


45 


KE7.  71^ 

(4)  \ 

«  +  tV  =  f aV  +  Y'A  =  iV«r. 

(5) 


6^-2i         4i+60 

of  .  of 


(6) 
+  H 


4/tf 


32? 


i* 


^       •  — Oi 

^  5x  S|  6X19? 

8  1S( 


6i8-2A        4§H6H 

-of ,«of 


°    6«  "   fi^    ""^   H 


2X64 
6X3X5 


128 


H  - 
=  m 


o-^ 


r ;  therefore  i  of  the  longer 


le^Oi^y    ^^cts.=^^ix^,  ot8.=in^iiicts.  =  $212-99H. 

J  of  the  longer  =  ^  of  the 
=  J  of  J  =  I  of  the  shorter. 

Hence  the  longer  =  1x3  »  ^  of  the  shorter. 

The  wi    le  tree  ^  monger  +  shorter  =  f  +  f  of  shorter  =  V 
of  ihe  shorter.  ^ 

If  136  ft  =  ig^  of  the  shorter,  Vr  of  136  =  8  =  i  of     .  shorter. 
Hence  shorter  =  8  X  8  =  64  ft. ;  and  longer  =  136^-.  i  =  72  ft. 

(9) 

333  V   '!+r^+3^3i---97^+m,iA+  00,.,^  + 
333i«j^  —  ^051\^  =  1058x»/o. 

$1000  +  $1375i  f  $.^31 +  $4013 .4.=  $loon  .  «i,.««  . 
$6531  +  |4013tV  =  $13219H  =  $13219-681.  " "    '"'"''  "^ 


■  ) 


76 


BTET. 
(10) 


[Nat.  Abith. 


12{}  +  ^-13B.     8i  +  lT\;  =  9iJ.     13H-9iX  =  3H  =  W. 

(11) 

19J  X  m  =  H'^  X  $V  =  $ W  =  $134-I5|.    ' 

(12) 
376H  X  $151  =  ^\p  X  $H^  =z  ^^•^^^  =  $28387-06i. 

(13) 

'  147}  +  320^  =  147i^  +  320]^  =  467if.   467i  J  -  166J  = 
467^8 -136i^  =  3112^. 


(14) 


7(UofO  jxgXi 

-r-  7J   =  ^  43. 


i 


(;-) 


iX-X  } 
2 


^x?x?  H 

X     — 

if 


1. 


ii 


I+-A-4-E 


ilH-ie+H? 


i  +  i  +  i 
1  1  1 
2J     3i     4i 


ii 


7X3X3 
1X2X4 

X  -is  = 

ixw 


1     1     1 
+-+ 


2535 

=  ;;;:  =  ^^^'''' 

2176 


(16) 

i7f-T-7|  =  -43^^  =  ipX/j  =  W  =  2H. 


[Nat.  Arith. 

r  —  H  =  jtW- 
•15|.    ' 

8387-06J, 

lj-166i  = 


4 


I-A+tV 


1     1 

— +- 


•  =    llft^r'V. 


2H. 
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KW, 


(16) 


77 


3J  +  4j  +  4J  =  3^8  +  4JJ  +  4^J  =  13U  =  7«, 


I}' 


^SI9 


^•iV  X  .n  -^  ^w^  =  Z!  ^  I? 


8| 


^^ 


mm 


=  h 


(17) 

2^i^^^2x,V.  =  i^.     l\-.f=V~^  = 


^t  +  f=^m.     6^-4i=4i8-4A~ 
683     ^      t 


¥-?  =  i. 


Iff' 


72 


10 


(18) 


i  +  i  =  S.      U  +  23  =  4tV=: 


t      % 


n.      2fj-U=^j=:^. 


3Ti,-i^=2F,=i^. 


«J      ^^      ^      187        187        187 

-x~x-x— = =  --- 

«l      12      ^       tQ  - 

3  l5 


3X12       36 


'3^« 


^ 


l|-r2J=JxJ  =  ,V     5J^3i=VXA  =  |J  = 

(19) 
4  —  'A  =  tjV.    u^  of  $40000  =  $1333-33J. 


HI 


iV.    i+iV  = 


16" —  yu. 


Page  183. 


(13) 
J=2)l         §=8)3 


(14) 


•375 


i^'t=25)9 i_5)j 

•36=1^  -25=1^^ 


1 

KEY. 

[Nat.  Abith. 

(15) 

Hi                 75)73     ('9733+ 

123)574(4-666+ 

34)15    (-44117+ 

mm               67*5 

492 

13^6 

—— 

w^ 

5-50 

82-0 

1-40 

5-25 

73-8 

1-36 

•250 

8-20 

40    . 

•226 

7-38 

• 

34 

260 

•820 

60 

226 

'738 

34 

— » 

—T" 

—  ^ 

26 

62 

260 
238 

1  'i 


22 


7)6 


(16) 


12)5 


9)4 


-857142 

•4166+ 
(17) 

•44444+ 

112)17    (-15178571428+ 

1296)718     (-554012+ 

11-2 

800 

648-0 

5-80 

70-00 

5-60 

784 

64-30 

•200 

160 

5-200 

•112 

112 

5-184 

880 

480 

1600 

784 

448 

1296 

— — 

— . 

960 

320 

3040 

896 

224 

2692 

— — 

— — 

640 

960 

448 

560 

896 

800 


64 


Pages  183-186.J 

(20) 
12)1-0  in. 


3)2 •083333  ft. 

503-694444  yd. 
2  2 


11)  7-388888 
40).  67171 7  per. 
•01679+  fur. 

(23) 

12)9-0  in. 
3)2-75  ft. 


51)2-91666 
2  2 


11  )5-83333 


40)35-53030  per. 
8)5-88825  fur. 


•73603+ mile. 


(27) 


79 


(22) 

20)7-0  grs. 
3)2^35scr. 


20)3-70833333  dwt.       8)  -  7833333  dr. 
12) - 13541666  oz.        12)-0979166oz. 


•01545138+ lb. 


•0081597+ ft. 


(24) 

4)2-0  na. 
4)3-5  qr. 
•875  yd. 


(26) 

60)21-0  seo. 
60)55-35  min. 


12)12-9226  hr. 


2)1 •076875 


(25) 

13s.  4d.  =  I60d. 

5s.  =  60d. 
1%%  =  f  =  -375 


•5384375  day. 


?ofJof6H.  .=  i?d.andi;j  =  80d. 

Hd.  =  ^.ofMofi;i=y|j^of£J, 

27  +  2240  =  0-012053. 


(28) 

of  J  of!  mil.  =  12672  in. 
3012672 
2  2 

7  )25?.44 


3620-571428+ 


80 


KBT. 


[Nat.  Arith. 


(29) 


h  off  of  V  lbs.  =  if  lb.  =  lioy  drs. 

i  of  an  oz.  =  12  drs.  =  -41^  4- 12 

180) 1664(9 '2444+ 
1620 


(33) 

•3945 
24 

15780 
7890 

9*4680  hrs. 
60 


28-0800  mjn. 
60 


4'8000  sec. 


(30) 
2)l'0pts. 


440 
360 

4)1^5  qt. 

800 

2)1 -375  gal. 

720 

- 

4)3-6875  pk. 

800 
720 

•921875  bus 

800 
720 

80 

Page  186. 

(34) 

(36) 

•3965 

•309153 

8 

20 

3*1720  fur. 

6-183060  dwt 

40 

24 

6 '8800  per. 

732240 

6i 

366120 

44000 

4-393440  g;rs. 

4400 

. 

4-8400  yds, 

a 

2-5200  ft. 

12 

6-2400  in. 
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KEY. 


81 


<3«>  (37) 

82  b.  3  p.  0  g.  1  q.  0-4905  pts. 


(38) 

•2067 
12 

2-4684  oz. 
20 

9-3680  dwt. 
24 

14720 
7360 

8-8320  grs. 

(41) 

•015626 

4 

•062500  pk. 
2 


(39) 
1  f.  36  p.  2  y.  5  in.  =  15125  in. 

15125  X  -176  =  2662  in.  = 
13  per.  2  yds.  1  ft.  4  in. 


(40) 

•625 
3 

1-875  mil. 
8 

7-000  fur. 


(42) 

•9378 

4 

3-7512  r. 
40 


•125000  gal.   30-0480  per. 


•    (43) 
Isq.yd.  3  ft.  72in.  =  1800in. 

•2775  X  1800  =  499-5  in.  = 
3  ft.  67J  in. 


•600000  qt. 
2 

1-000000  pt. 


30i 

14400 
120 

1* 4520  yd. 
9 

4 '0680  ft. 
144 

2720 
2720 
680 


S  7S20iii.  =  y^  in^ 


1 

h 

,1                 ■ 

82                                    KET.                      [Nat.  Abith- 

Page  191. 

iBfl 

(54)                                .         (55) 

ll 

i                                -8  =  1.                           -19  =  ^.. 

In 

1               ;05  =  ^.          -1*067  =  m^  =  ^.iv. 

in 

1                            -342  =:m  =  -^.    -11115  =  UU^  =  -^^^r- 

11 

1            ^  -7004  =  im-       -V04103  =  uuu  -  umh 

1 

1                      -002003  =  -gUU^. 

1                                                                  ^^^^ 

•102  =  m  =  3=^v 

1                                              -0013  =  ^1^. 

1                                     -00007103  =  ^^f^f^. 

•01020304  =  i,^^. 

1                 -987654321  =  umuii  =  mimH- 

iItt^ 

F                                                       Page  192. 

1                                                                 (58) 

1                      *8325                        -147658         -4320075 
1                            83                                 147                   432 

un  -  iuh     uuu     ^mm  =  ^mm^ 

(59) 

1  Rn 

•  •                                          •    • 

875-4965                             301-82756 
49                                           82 

1             8l5im  =  Bl5^n         ^Omm  =  SOItV^  =  sohim. 

m 

1 

^'*--'             mt. 

• 

(60) 

•083 
8 

?w  ^  iV 

•123456 

123 

^^  =  ^WoV 

(61) 

•7034 
703 

•96432 
96 

nm  =  mi'  =  ^ 

00207 

•143271 

2 

1432 

83 


=  TlHh  =  ^,<rfV  = 


=   MU    = 


Hit 


y^ihj    =    T^ViTo 


I 


mu^ 


Dissimilar. 

•9 

6-327 
19 '43 
27-0278 
•0347i23 


Page  194. 
(63) 
Similar.  Similar  and  Coterminous. 

=         -99999         ^         -9999999999 
=      6-327272      =      6-3272727272        • 
=     19-43000         ^     19-4300000000 
=    27-027878      =    27-0278787878 
=         -0347123     =         ,034T123123 

2  carried. 


ri 


Sum,  =  53-8198638274 


il-. 


84 

Dissimilar. 

7-427 

9*1234 
17*2987643 
18*67 


KEY. 
(64) 


Similar 

7*42727  = 

9*123423  =r 

17*2987643  = 

18*67676  = 


[Nat.  Abith. 

Similar  and  Coterminous. 

7*427272727272727 

9*123423423423423 

17*298764376437643 

18*676767676767676 

2  carried. 


Sum,    = 

62*526228203901471 

Dissimilar. 

(05) 
Similar. 

Similar  and  Coterminous. 

4*95 

= 

4*959595       = 

:     4*9595959595 

7*164 

::= 

7*18416'4i     = 

:     7*1641641641 

4*7123 

::r 

4*7123123    = 

:     4*7123123123 

*97317 

:= 

•97317        = 

:       *973177777*7 

Sum;    = 

2  carried. 

17*8092602138 

Dissimilar. 

(66) 
Similar. 

Similar  and  Coterminous 

1*5 

= 

• 

1*5000 

=        1*500000000 

99*083 

= 

99*0830 

=       99-083000000 

•162 

= 

'162162 

=           *162162162 

•814 

=r 

•814314 

=           '814814814 

2*93 

= 

2*93939 

=         2*939393939 

3*769230 

= 

3*769330769 

=        3*769230769 

97*26 

=: 

• 

97*2666 

r=       97*266666666 

134*09 

= 

134*09090 

=     134*090909090 

3  carried. 

3um| 


333*626177443 


Nat.  Ahith. 

* 

Pages  194, 

196.J 

Kit. 

88 

bI 

oterminous. 

727 

Page  m. 

II 

423 

' 

(68) 

1 

'643 

1           Dissimilar. 

^1 

Similar. 

Similar  and  Ooterminoug. 

1 

'676 

1             729-3427 

= 

729-342742 

=         729-342742 

II 

2  carried. 
471 

arminous. 

1              93*126 

= 

93-1260 

=          93-126000 

II 

1 

636-216742 

1 

1 

(69) 

I 

■ 

Dissimilar. 

Similar. 

Similar  and  Coterminous. 

1-437291 

•  • 

=: 

1 '43739137 

=       1-4372913729137 

jarried. 

•00713 

z^ 

•00713 

=         '0071313131313 

1 -4301600697824 

3terminous. 

(70) 

30 

Dissimilar. 

•       • 

Similar. 

Similar  and  C  j^crmbous. 

[)0 

1-12754 

• 

=: 

1-12754        = 

1-1275475476.75^ 

''i 

52 

•47384 

^= 

•473847      = 

•4738473847384;' 

14 

•    ... 

f     i 

• 

•66370016280907 

,|     1 

J9 

i    *] 

J9 

• 

(71) 

1 1',   •'  M 

Dissimilar. 

• 

Similar. 

Similar  and  Ooterminous. 

• 

42-18763 

ziz 

42-1876333 

=       42-1876333333 

?f 

)0 

•           • 

Hi 

3  carried. 

17-0000008432 

^^ 

17-0000008432 

=      17-O00flon«ii?icj 

-s 

13 


26-1876324900 


86 


KEY. 


[Nat.  Abith. 


Page  196. 

(74) 

2-9  =  23  =  3.  •7-25  X  3  =  21-76. 

(75) 

•297  =  tH  =  ii  and  7-72  =  7^%  =  m  =  W- 

if  XV/  =  W  =  2-29613. 
(76) 

.818  =  ^g  =  A  and  -77  =  ^„-.        ,3,  x  -,^,  =  iVff  = 

(^^) 
1-735  =l§^§  =  lff^  =  f^  and   '47053  =  l^ajg  ==  ^^§^, 

H^  X  m§  =  ^^HM^  =  -81654168350. 
(78) 

4-722  =  4.m  =  4H  =  !f  and  -198  =  ^f  =  m, 

n  X  lh  =  m=  -935. 
(80) 

•082  =  ^  and   -i23  =  m  =  #j. 

l^-r^  =  ^XW=§=-6. 
(81) 

389 •185  =  389M^  =  ^a^^   ^nd   15-7  =   155-  =  i^. 

■r  ^2  =  a^^^  X  T^7  =  Vi¥  =  24-6. 
(82) 


•63. 


-81654168350 

•47053 


0- 


=  mu  =  i^m- 


mnmm  4-  j^mi = \mmmi  xmi^  =  ^^'^^^5^= 


1-736. 


I^AT.  AbITH. 


w. 


Page  196.J 


KEY. 
(83) 


87 


•45  =  U  =  ^  and    -Jisssi   =  ^llli  =  ^Vi- 
1^-i-T^4^  =  AXW   =   ?^=:  3.8236294117647058. 


■Ns=  -63. 

I 


MISCKLLANBOOS  BXBR0ISB3. 


(84) 


Mf^of,^ofl4  =  ix?XT^^X^  =  |=.8. 


fi^f. 


—  iA2. 

—  a  • 


6. 


\h         . 


^\'S^= 


(85) 


•67  =  f  1  and  2  •  13  =  2^|  =  ^g^. 
U  X  Yg^  =  W/o^  =  1  -4445566778  + 


(86) 


wk. 


•678125  =  4  days  17  hours  56  minutes  30 
7 


4-746875  days. 
24 

2987500 
1493750 


17- 925000  hours. 
60 


55 '500000  minutes. 
60 


30-000000  seconds. 


seconds. 
(87) 

•92437 
92 


•92347  =  m^  =  ig^^g. 


55 

feEf. 

[Nat.  Aritb. 

(88) 

Dissimilar. 

Similar. 

Similar  and  Coterminous. 

67-234 

=     67-2343434 

=       67-23434343434 

98 -713 

=     98-71371371 

=      98-71371371371 

91 '03471234 

=     91-03471234 

=       91-03471234234 

Sum,     =    256-98276949039 
Dissimilar.  Similar  and  Coterminous. 

256-98276949039        =        256-98276949039 
100-123456789  =         100-12345678945 


Dijferenca        = 

12)  9  in. 

3)  2 -76  ft 
Si)  2-916  yds. 


156-85931270094 


11)  5-833 
40)36-5303  rds. 


8)  5-913257  fur. 


•739157196  miles. 
(90) 

17-428571  sq.ft.  =  l7g§Misq.ft.  =  l7^sq.ft.=:l7sq.ft.61f 


in. 


100-8sq.  in.  = 


100( 


Difference,    = 


iusq.ft.  i04ffiri. 


r? 


i^agea  190, 19t.J 


K&\ 


(91 


d9 


•91789772 
9i7897 


■oimm  of  2  a.  =  ^gssjjjs  X  ,  a.  =  nmm  =  mh  = 

1  a,  3  r.  13  per.  22  vria 


per.  22  yds. 
(92) 


11*287 
2 


11-287=     lim=nvt.     l.o;2857;  =  l,^V.V^=i^^.. 

(93) 

4/-345  =  Yo^i^  a       1  -76  =  IJf  =  Y/- 

''''*^  -r  V^  =  i^T^^iA  X   ,,  ,   ^  ^3^^^i  ^  26.7837428571. 

(94) 
Dissimilar.  Similar.      Similar  and  Coterminous. 

85-62  =         85.G26  =         85-62626 

.        ''-'"''''        =         13-76432        =        13.76432 


Difference,        =        71-86193 


(95) 


(96) 


'l^t  °/  *  ^^-  =  11"744  oz.        2  ft  5i  in  ~  2qi  {«  -       • 
.198ofanoz.=      -198  oz.        ^  "•  °*  ^°- -  29J  m.-       m. 

Difference,  =  1^546  oz.  ^"^'^  ^**  =  ^^*  ^*-  =  ^28  in. 

20-16ft.  =  20ift.  =  242  in 
328  X  242^^=ap  ^  ^  ^  A=2706m.  =  ,5V;d,. 

(97) 

3-145  =  3H^  =  33V  =  -^  and  4-297  =  4f|i  =  4i|  =  J^. 
W    X   W  =  ^ViW   =  13.6i69533. 


^.lT« 


IMAGE  EVALUATION 
TEST  TARGET  (MT-3) 


1.0 


I.I 


s  lit  "^ 

us 


u 


2.0 


1.8 


1-25      1.4      1.6 

^ 

6" 

► 

V 


^ 


6>: 


^  -r  k.*^ 

'^^* 


fliotographic 

Sciences 

Corporation 


23  WEST  MAIN  STREET 

WEBSTER,  N.Y.  14580 

(716;  872-4503 


.«?»  <^.^ 


90 


-4^ 


.a. 

16' 


KEY. 


(98) 


[Nat.  Abith. 


Here  40  =  2«X5.      Therefore  the  equivalent  decimal 

will  contain  3  places. 
"     24  =  2'X3.  "        "        «        «        o^a      * 

«     15  =  6X3. 

"    144  =  2'*X3*. 

«     90  =  2X6X8«. 

"8584  =  29x7. 

(99) 


'        3     ' 

'         1     ' 

t        4     I 

'  ■      1     ' 

'            Q      t 

Dissimilar. 

81-6  = 

61'126        = 

328-23  = 

5-624        = 


81 J  =81 -6  and  32811  =  328-23. 

Similar.  Similar  and  Coterminous. 


81-666 
61-126 
328-2323 
6-G2462 


81-66666666 

61-12666666 

328-23232323 

•  • 

5-62462462 

2  carried. 


( 


4-4— 2-83 


Sum, 
(100) 

6-8x3' 


476-65028119 
2-8X2-27 


l'64-2-629 


2-25 


+ 


(1'61  20-4  \ 
X J     + 
4-296  2-25/ 

vm  i  I 

\H!  if         If 


1-136 


2^X2^ 


-    («     X 


V^)    +    ¥•   =   V-   +    ¥   =   V^  =   9. 


AT. 

Arith. 

1            Pag< 

3S  197,  198.] 

KEY. 

Page  198. 

91 

II 

It  decimal 

1 

1  ^1 

n3 
3 

1 
4 

places. 

1 

(1) 

IH 

V 

9)4312131 

V 
3)4312131 

V 

8)4312131 

^M 

1 
9 

9)224322.. 8 
9)12043.. 5 

3) 1234023.. 2 
3)224322.. 2 

8)242343.. 7 
8)14022.. 2 

'  HI 

terminous. 

9)344.. 7 

3)41240.. 2 

8)1032. .1 

^^^^H 
■^^^n 

• 

■; 

9)21. .0 

3)12043.. 1 

8)32.. 6 

^1 

56 

— 

^^^1 

• 

>6 

1..2 

3)2144.. 1 

1..1 

H| 

• 

3 

3)344.. 2 

9 

2 

3)113. .0 

^^^H 

2  carried.            1 

3)21. .0 

• 

9 

3)3.. 2 

H 

• 

♦ 

1..0 

^M 

7 

V 

IX 

in 

vm                    1 

^^H 

■ 

4312131  z=         120758  =         10200211222  =       216127                   i 

^Hj 

5 

9 

3 

8 

^^H 

23 

11 

3 

299 

It 

H 

5 

9 

3 

3 

8 

^Hl 

1  1  /> 

— 

— 

._ 

^Bl 

116 

99 

11 

898 

142 

Hm 

5 

9 

3 

3 

8 

|hB 

~~~ 

__ 

^ 

Ih^^I 

582 

898 

33 

2695 

1137                               1 

HH 

6 

9 

3 

3 

8                              1 

B^H 

HB^^^^H 

2911 

8087 

99 

3087 

9098                               1 

WM 

5 

9 

3 

3 

8                               1 

^M 

I455i> 

7^791  dec. 

299       24263 

72791  dec.                    H 

nu 

+ 

9. 

6 
^2791  decimals.  ^ 

•r? 

3 

H^l 

wm^ 

on                                                           '  HI 

IHJ 

82 


?^W' 


,[Nat.  Abitp- 


(3) 

9t6-432  -^  '00000096  =  9Y643200000  -r  96  and  96  =  12  X  8. 

12)97643200000 

8)8136933333-3 


1017116666-6 
(4) 
(21  -h   -5625  —  l-S  +  -iV)      -J- 


V 


(lA  X  t   X   296   X  T*T  -f-  V-)  H-  -9472947 


•^ 


(2|+^S-lJ+T»ff)XA- 


f  XA 


(HXtX^f^XxirX-A-)' 


ifX^X^^XTiTXTarXmt 


if 
if 


if 


A 


=  Y  =  2§.  .In«. 


(5) 


lbs.  oz.  dr.  scr.  lbs.  oz.  dr.  scr.  era. 
9  7  7   2  )  97  3  4  1  17 
12 


116 
8 

927 
3 

2783 
20 

65660 


12 

1167 
8 

9340 
3 

28021 
20 

660437(10,^5^'^. 
65660 

3837 


4'at.  Abit^. 


=  12  X  8. 


I*aje  198.] 


(6) 


M 


15  yds.  =  540  in.  and  1  ft.  =  84  in. 
6  ft.     =    Y2  in.  and  4  ft.  =  48  in* 
(540X84X13)  -  (72X48X13)  =  689680  -  44928 
544752 -M08  =  5044. 


=  544752. 


■rxmt 


O) 


9  ft.  6'    4"     V 
11       7    9     11 


8       8  10""     2'""    S'""'' 
^19       5         3 
8       6     8       8       1 
104     10     2       5 


111       0     9 


4 


4Hi~l^  4J|-^ 


i  of  T^+i  off  T^  +  ^ 


(8) 


(9) 

pts. 
2)782436 

4)391218.. Opt. 

2)97804.. 2  qt. 

4)48902..  0  gal. 


(10) 


=  Wr^'  =  8m§. 


77 
27 
10 


VY..42..27..21..33..14..t,.11..63..30 
6..i5t..  9..  ^..   2  51.. 30 

nx27xiO  =  20790  =  1.  cm. 


12226.. 2  pka. 
I2225bush.  2pks.0gal.  2qt3. 


i- 

94 

KEY. 

[Nat.  Arith. 

ili 

1 

(11) 

n 

xn 

IX 

B' 

28e4)36/87942(13'75M2 

3762814 

m 

28  e4 

9 

(12) 

f^ 

— . 

m 

9«47 

34 

150528  =r2»ox3x7«. 

m 

82/0 

9 

10+1  =  11 

K 

18679 

312 

1+1  z=  2 

m 

17274 

9 

2810 

2+1  =  3 

m 

14054 

11X3X2  =  66. 

ri 

11888 

9 

23882 
23554 

32/-0 
28e'4 

6^80 

65 '^8 

4'94 


25298 
9 

227683 
9 

2049151 


(13) 


(14) 


2  wks.  2  dys.  =  16  d/s.    728i  =  8i  +  2  x  10  +  7  X  10  X  10. 
•1234625       lbs.  oz.  dr.         lbs.  oz.  dr. 
16        27  4  3  X  8i  —    231  11  9J 


7407750 

10 

X 
X 

2 
7 

= 

545 
19083 

1234625 

272 

9 

14 
10 

3  12 

1-9754000  dys. 

24 

2726 

2 

12 

3     4 

39016000 

19860 

2     9} 

19508000 

23-4096000  hrs. 

60 

24-5760000  min. 

60 

34-5600000  =  34^  sec. 


Pages  198,  199.] 


KEY. 


(15) 


95 


i:i6  3s.  8id.  =  $64'U-^g  and  £67  17s.  7id  -  $27l-B2J, 

198-1 7  +  $42-29  +  $64-74^  +  $97-19  +  miVn^l^^ 

$430.27tV  -  $271.52tV  =  $158-75 


(16) 


•8  = 


I      -76 
•003327 


=  U.      -9123  = 


3327—3 
999000 


9123—91 
9900 


=  nu  =  ISff. 


=  smh  =  sUh>. 


(18) 


r{(ixixJf)+ 


i  of  •6y3246'7  . 
9H  +  TS-  +  i?^«r}-ll^]-f(H  of  i) 


SA'^aV. 


u 


(19) 


[Nat.  Abith. 


8  childrien  lyill  have  8  children's  shares. 
Or»e  woman  will  have  3  children's  shares  .-.6  women  will  have 

6  X  3  =  18  children's  shares. 
One  man  will  have  6  children's  shares  .•.4  men  will  have 

4  X  6  =  24  children's  shares. 
4  men,  6  women,  and  8  child,  will  therefore  have  50  child,  shares. 
i;550  3s.  IJd.  -i-  50  =  jeil  Os.  03d.  =  child's  share. 
£  11  Os.  OJd.  X    3  =  £33  Os.  2Jd.  =  woman's  share. 
£  33  Os.  2id.  X    2  =  £66  Os.  4id.  =  man's  share. 


i|;' 


f ' 


(20) 

16t^  +  19^  4- 23J  +  129f  =  16  +  19  +  23  +  129  + 
(fr+ I  +  i  +  f)  =  187+ 3^^5^  =  190^,V 

(21) 
^  8100  =  2«  X  3*  X  5*. 

I«l3a«9>«27»a81 

1..2..4 

1.. 3.. 9.. 2T.. 81.. 2.. 6.. 18.. 54.. 162.. 4.. 12.. 36.. 108.. 324 
1..5..26 


1..3.. 9.. 27.. 81.. 2.. 6.. 18.. 54.. 162.. 4.. 12.. 36.. 108.. 324.. 
5.. 15.. 45.. 135.. 405.. 10.. 30.. 90.. 270.. 810.. 20.. 60.. ISO.. 
540. . 1620. . 25. . 75. . 225. .675. . 2025. . 50. . 150  . . 450  . . 1350. . 
4050.. 100.. 30.. 900.. 2700.. 8100. 

Therefore  the  divisors  of  8100  are  1,  2,  3,  4,  5,  6,  9,  10,  12, 
15,  18,  20,  25,  27,  30,  36,  45,  50,  54,  60,  75,  81,  90, 100, 108,  135, 
150,  162,  180,  225,  270,  300,  324,  405,  450,  540,  675,  810,  900, 
1360,  1620,  2025,  2700,  4050,  8100. 


<9.  OK 


len  will  have 


J.. 108.. 324 


Page  I99.J 

(22) 

2691)1181t(4 
10Y64 


KEY. 


# 


1053)2691(2 
2106 


685)1053(1 
585 


468)685(1 
468 


117)468(4 
468 


(23) 

Bee. 
60)256144'3 

60)42524..  3 

24)r08..44 

„«  ^  29.. 12 

29  d.,  12  h.,  44  m.,  3  sec. 
sec. 

60)31656928 
60) 526948.. 48 
24)8765..  48 


9828  is  divisible  by  117  ...117  is  tbeO.  0.  M. 

_..  J  365..  5 

365  d.,  5  h.,  48  m.,  48  sec. 

(24) 
14  ft.  11  in.    =    1^9  i^^ 

38  miles      =  2407680  in. 
2407680  ^   179  =  13450|^f. 

(26) 

n         u.    .  ^^  ^''  ^  ^^  ^*-  ^  1^  ^*'  =  2146  cub.  ft 

One  cubic  foot  weighs  62i  lbs.    2145x62^  =  134062 J  =  weight 

of  2145  cub.  ft.  ^ 

One  gallon  weighs  10  lbs.     134062J  ^  lo  =  I3406i  =  eals   in 

1340621  lbs.  ^ 

(26) 

£13  X  400  =  $292-00 

17s.  X     20  z=  3-40 

113d.  =  47 far.  X  5 -M2  =  .jg.^^ 

^^3     17s.     113d.     =    $295"^69i 
(27) 

93,ir  -  76H  =  "92H  -  76^5  =  16^1  =  ^M 


I'    ' 


98 

KEY. 

[Nat.  Abitb 

6«-^5 

(28) 

Uof4^        ^xi 

13Jof5J       U^X^ 

-     X    g    X     

aXjXa 

i  x^9^ 

X  *  X  = 

H^xY 

Uof^-MOJ 
9 

^5X3X31             ^                       l^t 

3X9X31 

16X2                S| 

2x?x9i:x2 

m  =  6^. 

16X2X2x2 

XI 

5)91342 
5) 19074.. 4 
5)4015.. 1 

(29) 

XI 

12)91342 
12)83M..9 
12)773.. 1 

ZI 
2)91342 

2)46176.. 1 

2)23093.. o' 

5)891.. 0 

6) 184.. 3 

6)39. .3 

1^)70. .3 
6.. 5 

2)115n..l 
2)62^6. .0 
2)3153.. 0 

6)8. .2 

2)1627.. 0 

I. .3 

2)869.. 0 
2)434.. 1 
2)217.. 1 
2)109. .0 

,« 

2)5*.. 0 

2^.1 

2)15. .0 

2)8. .0 

2)4.. 0 

2)2.. 0 

f..0 

Page  199.J 


KEY. 


(29  continued.) 


XII 


99 


II 


91342 
11 

100 
11 


13233014   65319     100000100110000101 


1103 
11 

12137 
11 


8 
5 

42 
5 

213 
6 


133509  dec.  1068 
5 

5340 

26701 
5 

133509  dec. 


12 

n 

13 

927 
12 

11125 
12 

133509  dec. 


2 

2 
2 


8 
2 

16 
2 

32 
2 

65 
2 

130 
2 

260 


260 
2 

621 
2 

1043 
2 

2086 
2 

4172 
2 

8344 
2 

16688 
2 

33377 
2  , 

66754 
133509  dec. 


100 

(30) 
3)7680  =  29X3X5 

2)3840 

2)1920 

2)960 

2)480 

2)240 

2)120 

3)60 

2)30 

3)15 

5 


KEY. 

(31) 

m.  f.  p.  y.  ft.  in 
72  3    7   2    1    7 
8 


[Nat.  Aritb. 


679  fur. 
40 

23167  per. 
6J 


(32) 

$•47  X  97  =  $45-69. 
(33) 

(73X4Xll)-rl28  =  263V 
$3'62ix36^  =  $90-96|i. 


115837 
11583i 

127420}  yds. 
8 


382262}  ft. 
12 


4687167  in. 
13 


66045884  lines 

(34) 

93-723  --  93m  =  ^m^  and  29-4173  =  29|if§  =  a^||^. 

Ill 
92786  S(!^S|I!)  92786X111 

•ff§^ -r  ^Ml^-"    =    X    = = 

S)!)Q  293879  11X293879 

11 


WMe'i     =    3.186988  + 

(35) 
One  bushel  of  oats  weighs  34  lbs.  .-.in  73429  lbs.  there  are 
73429  -7-  34  =  2159J|  bushels. 

(36) 

In  719630  lbs.  of  wheat  there  are  719630  -J-60  =  11993^  bus 

$1-80  X  11993f  =  $21588-90. 

Or  $1-80  per  bushel  =  3  cents  per  lb. 

719630  X  3  =  2158890  rents.  =  $21588-90. 


Nat.  Arith. 

(32) 

[  =  $45-69. 

I 

128  =  263V 
=  $90-96  Ji. 


Pages  199,  200. J 


86x111 


^293879 


)S.  there  are 


11993^  bus 


IMY. 

(38) 

21389)180781(8 
171112 

r^)  9669)21389(2 

19338 


101 


$72-14+  $93-76  =  $166-90 
$165-90  X   >'47  =  $1671-0730 
$1571-0730 +  11  =  $142-8248+ 


2051)9669(4 
8204 

1465)2061(1 
1466 

686)1465(3 
1172 

293)686(2 
686 
Last  divisor  293  =  G.  0.  M. 


(89) 

■^f  h  his,  ih  i^s,  i. 

The  least  common  multiple  of  11,  6,  7,  33, 14, 10  and  2  is  2310. 

The  multiplier  for  both  terms  of  the  first  fraction  is  ^+ii  = 
210;  for  the  second,  ^^a  =  452  ;  for  the  third,  ^3^  =  330  • 
for  the  fourth,  ^^a  =  70  ;  for  the  fifth,  ^^a  =  i65  for  tL' 
sixth,  ^^  =  231 ;  for  the  seventh,  ^3^  =  ms.  '  *^' 

Multiplying  by  these  numbers,  we  obtain  UU,  MH    %UQ 
m,  m,  mi,  and  m  for  the  required  fracTn.  ^^' 

(40) 

^'^,w«i^"f:'^-     «-3nX19  =  $7.12i.     $2.l7xi4i  = 

$1.87  +  $M2i+  $31-461+  $4.75+  $11.60 +  $18-09  + 
$20.62J  +  $7.93  =  $103-36J.  T  »  o  uy  + 


0. 


102 


Klfr. 

£Nat.  Abitb. 

1 

Page  210. 

(17) 

Baskets. 
11  :  87  :: 

1*22 
$1SJ-M^X87 
$13.42: = 

:  $106*14  Ans. 

11 


(18) 

19 
Cords.                   $^(^X26 
28  :  26  ::  $266  : =  $237 '60  Ans. 


$29*20  :  $83*60  ::  I6 


(19) 

4 
days  1(^X83*60 


7.3 


-  =  46f|  days.  Ans. 


Bags. 

16  :  166  ::  $12*80 


(20) 

•8 
$l^*(i(i|Xl66 

ToT 


=  $124*80  Ans 


(21) 


Feet.       ft.  7x112 
6  :  113  ::  7  :  — 


:;=  156Ht.  Ans. 


(22) 


9 


Gows.    days.  !il(x27 
65  :  27  ::  99  :  — 


=  48|  days.  Ans. 


(23) 


Acres,    bus.  9X48 
6  :  48  ::  9  :  — 


5 


=  86f  bush.  Ans. 


P««wai^,2ii.j 


say. 


(24) 


dAys.  Ana. 


(25) 


22 


(26) 

-68     156 

i08:466;:  $20.88.!!!:!!^ 

Iji =  *«9.90Ans. 

(27) 
«        «        u  ,        ^639 

I6:m8..'7t:'^^'^^'«_ 

'       1(5   ^  -  ^^^^  barrels.  Ans. 

(28) 
Men.    Acres   lUxs 

^^^-45  acres.  Ana. 

(29) 

Barrels,  loaves  ^5(9  y  67 

^       -  *^87i  loaves.  Ans. 
2 

(30) 
Bushels,      brls   Ifivim 
190  :  38  ::  iT:  Z^^  ,.  .      , 

im    ^  ^  osrrels.  Ans. 


i03 


104 


KEY. 

[Nat.  Abith. 

(31) 

6 

Days,      men 
16  :  12  ::  90  : 

51^X12 

^ 

12  men.  Aps. 

(32) 

• 

D'.  work. 
11  :  219 

brls. 
::  2  : 

2x219 

32^4  barrels.  Ans. 

11 

Hours. 
1  :  24  :: 

miles. 
21  : 

(33) 

21  X  24  = 

(34) 

:  648  miles.  Ans. 

Cows. 

1 :  23 

lbs. 
::  30 

30X23 

=  984  lbs.  Ans. 

315    1 
$t^«(  %\       18 

I'tf  lU'.:  $9150  : X  —  X  —  =  $42000  Ans. 

1         815       ? 

(38) 

Yard.     s.     5        1        S^        s. 
J:i::f:-x-x-  =  i|V  =  2f  d,  Ans. 
<«       ^       1 

3 

(39) 

1-01  3 

Tons.                    $1-49x8i      t-^S|      25      S) 
&:81  ::  $1*49: = X  —  X-  =  $80-25  Ans. 

5  1        :?     t 


(40) 

•14 
4-06 
Yards.  %^'^%      4       5 

6;^ :  f  ::  $28-42  : x  -  X  —  =  $2-80  Ans. 

1         Y      %^ 


Pages  211,  212.J 


180-25  Ans. 


KET. 
<41) 


105 


Dollar,    bag   >t         7         J 

^  %«|       T2  ~  '^  ^^'  ^"^• 

100:47L..9f..''^^^^2^      98.875X472.44 

100 J^o =$46M2iAns. 

(43) 
(44) 

l=':^^::2^|^!!!^i!^_^,^^^,^^     ,,^      , 

2 
(45) 

i  of  fof  3J ;  t  of?of4^  ::f  oflof  41:  l!!^:^!fii^ff_^^ 
15  iof^of3J  ~" 

224 

(47) 

3Tsq.yds.4ft.l20in.  =  48648in.,and9sq.yds.2ft.  =  11952in 

2027 

Inches.  q-KON^yiS 

498 


106 


KBT.  [Nat.  AKtH. 

(48) 

12  IbB.  10  oz.  =   154  oz. 
Ounces. 
1  :  164  ::  $1-25  :  r.26  X  154  =  $192-50  Ans. 


(49) 

10  yds.  =  40  qrs.,  and  3  yds.  2  qrs.  =  14  qri. 

.17      1 
Quarters.                    1^*^(|XM 
40  :  14  ::  $3-40  : ^  =  $1-19  Ans. 


(50) 
15  lbs.  12dwt.  16grs.  =  7504grs.,and  13  oz.  14grs.  =  6254 


grs. 


^     .  -96    3127 

Grams.  9-^«IX$i^^H 


7504  :  6254  ::  $3-80  : 


938 


=  $3 -167+ Ans. 


(51) 

3  lbs.  1  oz.  11  dwt.=751  dwt.  and  12  lbs.  6oz.  4  dwt.=3004  dwt. 

160 
Dwt.             $        (5li«|Xt8|l 
3004  :  751  ::  600  : .  =  $150  Am. 


Barrels. 
54  :  24  :: 


(52) 


h.  m.  s.     2  h.  46  m.  30  s.  x  %^ 
2  46  30  : ^^ 


5"* 


-  =  1  hr.  14  min.  Ans. 


[Nat.  AuffH. 


Ans. 


qrfl. 


[S. 


.  =  6254  grg. 
f-  Ans. 


.=3004  dwt. 


Pag«i  213^313,J 


KBT. 
(63) 


107 


^^7^s.3,rs.2n..lra.^2emin.    3P,.e.  2qrs.  l„a.=  ioiii„. 
And  £4  17s.  8id.  =  iU2id. 

"%"^  d.  =  £128  6s.  lOtid.  Ans.  '' 

(54) 

HI  lbs.  =  136}  oz.  ' 

Ounces.         s      smv       S!^        ^ 

4f:l36J::8fi.!?!  V  ^^*^       "^       «• 

^^       T  "^  i:='^^=-ei3  9s.0|d.Ans. 
16  ^* 


Pages. 
327  :  400  ::  i56  : 


52 
1'!5<?X400 

109 


(55) 


'  ~  190t%,  1.  e.  on  the  Wl**  p.  Ans. 


(56) 


46  a.,  3  r.,  14  p.  =  7294  ^,  and  35  a.,  2  r.,  10  p.  =  5690  p. 
7494^5^90  ..  .1  .  '^^X'^^        ^,,^  . 

3747 


4  min.  Ans. 


(57) 


n  17 

I'ays.      miles,  l^yfis 
48:68::i2:J;ir=l^^. 


milea  per  day.  Ans. 


K^»lJ*.t,41., 


lod 


KJir. 


[Nat.  Abitr. 


(58) 


113 


Shillings,     lbs.     113      X^Ci        3 

21J  :  32^  ::  161  : x  X  —  =  WSi-  =  24^if  lbs.  Ans. 

1  1         ^^ 

32 


(59) 

17493  X  1000  X  6  cub.  ft.  =  8Y465000  cub.  ft. 
192  T24  X  1000  X  4  cub.  ft.  =  TV0896000  cub.  ft. 
87465000  +  770896000  =  8583610C0  cub.  ft. 
Cubic  feet.     ton.  868361(11^^ 
9000  :  858361000  ::  1  : =  953734  tons.  Ans. 


(60) 

60000  X  9000  =  450000000  =  cub.  ft.  of  gas  in  50000  tons  of  coal. 

Cubic  feet.  hour.  Ans 

4  :  460000000  ::  1  :  ^ofl-jaaaa  =  112500000  h.=  12842  y.l 70  d. 


(61) 

lbs.  lbs.  lbs.  lb.  lb. 
4  +  3  +  2  4-  1  +  i  =  lOJ  lbs. 
lbs.  11270 

lOJ  :  11270  ::  l  : .=  io73,  and  3i  lbs.  remaining.  Ans. 

lOi 


(62) 

180  miles  =  180  X  1760  =  316800  yards. 
Yards.      day, 

3168«|()X1 

100  :  316800  ;:  l  : =  3168  dys.  or  about  8|  yra.  Ana. 

1^^ 


■:.'^'^,■•*^*>«i'■■"_^:f '■ 


[Nat.  Abith. 


■fHis  lbs.  Ans. 


Page  216.] 


KUr. 


Page  216. 
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120  :  90  bush. 
6 :  14  horses. 


fi6  days 


(4) 
WX^(S|XI4 


=  VX14  = 


98  days. 


lb.  ft. 
lb.  ft. 
.  ft. 

tons.  Ans. 


28  ;  32  ft.  high. 
8  :  15  days. 


I 


63  men 


(5) 
««9X?!^X16 


^X^^ 


—  =  9X15=:  135 


men. 


)  tons  of  coal. 

Ans. 
2842  y.  170  d. 


3  ;  45  length. 
H  :    1  width. 


10  :  100  length. 
1|  :  li  width. 


! 


lib. 


(6) 


45  45 

3Xli~^ 


^5X4 
1^ 


=  3X4=  12  lbs. 


(T) 


?  3X1 

>  ::  3  lbs.  :  - — 

)  M 


Uxioo 


liXlO 


=  2XliXlO  =  251bs. 


ining.  Ans. 


s. 


8|  yrs.  Ans. 


(8) 


18  ;  5  days. 


2  8 

1^X5X1?^ 


44  ;  132  tons.  ) 

I  ::  12 horses: — . — .  — o  v  k  —  ia  i. 

i'     >  ^4iX\^  ~  —  2  X  5  =  10  horses. 


4  :  14  men. 
1 :  10  days 


(9) 
%      5 


[::2Ts.:!!^2!^^, 


sxt 


27x5  =  135s.=jC6  15s, 


m 


110 


KEY. 


(10) 


[Nat.  Abiti. 


3:5  masters. 
8:10  apprentices. 
6:8  weeks. 
6:5|  days  per  wk. 


8 
^  ::  $144  :-^. =  $440. 

(11) 


6  :  18  s.mak. 
4  :  6  weeks 


'I' 


36  pairs  of  men's  shoes  : 


9      3 

?t?Xl^X5 

'^Xi 


136  pairs  men's  and  the  women's  =  |J  =  J  of  136  =  90  pairs. 

(12) 


9  :  18  feet  high. 
4  :  6  days. 


h 


3      2 
1^X1^X6 

12  men  : -  =  3X2X6  =  36  men. 


DX^ 


(13) 


2         3 
130  :  390  mUes.  )  3  X  M  X  ?S(«| 

3  days  : ^  =  3  x  2  X  3  =  18  days. 

mxx 


:  390  miles.  ^ 
:  14  hours.  ) 


10 :  60  oz. 
22i  :  30  d. 


::  Id. 


(14) 

60X30      «;()    l^Cj      1       2 

=— X— X— X—  =  4X2  =  8d. 

10X222      1       1      1C|    ^^ 

1^ 


10 : 5  compositors 
7 :  14  hours. 
20  :  40  sheets. 
24 :  16  pages. 
60  :  60  lines. 
40  :  60  letters. 


(15) 


16  days : 


2  %  5 

^«?X^Xl^X^qxl6x<?«)X^Q 

i«^xtx^«|xi<4x^«lxlS 


2  X  16  ^  32  days. 


KT,  ArITB. 


440. 


)  pairs. 


=  36  men. 


=  18  dajs. 


<2  =  8d. 


KIT, 

(le) 


336  :  240  men.       ) 
SrSdajs.  I  f       5 

5. -3  yards  Wide  I  ^^JJ^^X^^IXi^XajX? 

3:2yardsdeep]  ^ 

9X2X2  =  36  yards. 


Ill 


6  :  12  horses. 


4      2 


O.I.  horses.^  ,J^-^^ 

4  :  9  months,  i  "  ''  '''''  ''  "1;^=^  ><  ^  X  9  =  72  acres. 


(18) 


25  ;  139  persons  ) 
1:7  years.       {  *' ^00  bas. : 


12 
3?WX  139x7 


=  11676  bushels. 


(19) 


48 :  32  men. 

36  :  864  feet  long. 

8  :  6  feet  high. 

4:3feetwide. 


3 
2    1(^1^ 

::4days:!l^fi!!!i!fl?     ,, , 


(20) 


234 


33 


679  :  22407  sold's.  >  r"*   ,,  ^^ 

<«t^XI?lfl5 
234  X  33  =  7722  bushels.       * 
(21) 
13:  494  suits. 
19  :  27  days.  )  " ;rrr*  =  ^48  tailors. 


2 


^/f 


iil 


111! 


112 


17:40  head  of  cattle 


30:51  daya. 


KEY. 
(22) 

::  5a.  2  r.  10  p.  : 


[Nat.  Abith. 


4     9 
6a.2r.  lOp.X'^'SlX^i 


5  a.  2  r.  10  p.  X  4  =  22  a.  1  r. 

(23) 

30        5 
20  :  100  ft.  long  "i  ij(^  X  1«)«|  X  4 

>  ::  180  bricks  : 

6  :  4  feet  wide.  )  %^X'^ 

30  X  5  X  4  =  600  bricks. 


1^ 


17  cords 
87  lbs. 
19  barrels 
92  days'  work 


Page  219. 

.   (4) 
=  116  lbs, 
=:  23  barrels 
=  34  days'  work 
=  57  baskets  peaches 


31  baskets  peaches  =  24  dollars 
12  dollars  =  2  tons 

35  tons  =r  X  cords 

ViXBXX\^XnxSlxnx^5  31x35 


ll$X^9X?stX^tX^>tX2 
S  2       !?       2 


4X2 


=     ^%^^  =r  135 1 . 


(5) 


6  lbs.  tea      =  29  lbs.  sugar 
17  lbs.  sugar  =  1  bushel 


3 


27  bushels 
34  tons 
29  cows 
20  dollars 
9     17 


$xi7xi;tx?Hxii5)x^«l 

SJ(XlXHXl^Xll$(i 
^5        58 


=:  4  tons 
=:  15  cows 
=  1160  dollars 
=  X  lbs.  tea. 

17x17x27 


f     = 


5X58 


=  hW  =  26f§g 


?'*i?^^5l'»'('^'f»*^ 


If  AT.  AbITH. 


4        ? 


Page  220.] 


KEY. 


(6) 


11  bush,  barley  =  21  bush,  potatoes 

'"  potatoes  =  29  « 

oats  =  44  (( 

wheat  =r  38  " 

peas  =  55  « 

ryo  =  Hi  « 

clover  sd.  =  x  " 
6 
^Q             18 


19 
115  " 
14J  " 
60  " 
75  " 
36     " 

% 

^9 


oats 
wheat 
peas 
rje 

clover  sd. 
barley 


nxi$Xl^XMixfii«|X  75X91?         5X75X18 
i5lX5^^^XJJX?^^X^|Xlli        "=  --^7^ 


113 


=  H^°-  =  87ff. 


i^  =  1.351 . 


(7) 

16  baskets  pears  =  29  turkeys 

17  turkeys  =  7  days' work 
=  187  loaves 
=  4  lbs.  veal 
=  11  cents 
=  63  lbs.  sugar 
=  21  baskets  pears 


7i  days'  work 
3i  loaves 
1  lb.  veal 
792  cents 
X  lbs.  sugar 


11 


^ 

X 


%Mxm>ax\lX^21  11x7x21 


i$xnx^ix?Jxixt$^ 


=  i&±i 


^i  =  404i. 


=  26^8 


(8) 


7  A   = 

5B    = 

15  C    = 

11  D    = 

42  E    = 


11  B 

80 

21  D 

5E 

X  A 


_  ^X15xilx^J{       7x15 


"X^XJ^lXI? 

4 


=  -4^  =  26i. 


114 

or. 

[Nat.  ijuTB. 

s 

(•) 

1                                 7  bairels  floor  =  23  cords 
1                              6  cofii            =s  11  cwt. 

4ecirt.               =  £28                                ^ 
£11                   =  9  sheep                         ^ 
^ll                                5  sheep              =  8  tons 
n                               9  tons               =  x  barrels  flour 
3      %      1 
^X$X^(<XS[tx5xS|            SxTxfi 

Hi     i 


3(?X11XWXS|X8 


.-    =    13A 


=     13i. 


(10) 

15  N.  England  =  20  New  York 
24  New  York  =  22i  N.  Jersey 
30  New  Jersey   =  20  Canada 

=  X  N.  England 


4807i  Canada 
1|      6      ^      961i 

HxJWxWxWtJ 


yoi|  X  0     = 

0Y6U  S. 

Page  222. 

(1) 

-    X    — 

X     — 

11         a 

X     X     — 

It              3 

(2) 

2 
~     3 

£119  X 

400                 =$476-00 

16B.  X 

:!o                = 

3-20 

6Jd.=:i 

* 

V.X6-:-12=: 

•10^ 

rX      33    ?ii2.  =  $479*304 

=    £288  98. 


—   =   -   =    2:3. 


Nat.  ijura. 


P»g«  aaa.j 


KlY. 


115 


0 

21 

r 
11 


13=    94.13=. 692 
27  =  21^27=. m 
10=    7+10=. 7 
16  =  11  +  15-.  .733 


Hence  21;  271b  the  greatest 
and  9;  13  the  least.        ' 


13|. 


Diisimilar. 
76 '23478 
19-1342291 


(8) 
Si'>^ilar.  Similar  and  Ootenninoug. 

^    76.23478i      =     76.234784784784784 
=     l^-ia^Mgi     =     19.134229122912291 

Difference,    =    87.l00M6e61872493 


£288  9s. 


(8) 

71324/  undenary  =  1146287  denary    23421  ««• 
denary,  and  Hel  Juodenary  =  1799B  In  ^    ''"^  =  ^^^^ 

<»»;.  »1  m«.H»,  .i*'  ^^^^  '"""WIW. 


2  :  3. 


«'63  ;  7'9  cubic  Inches. 


O) 


'  1*220  spec,  gray 
31.362062 


'j::3.".^-.  .,";^^^x^-^Xl>220    _^ 

'/  6-63  "" 


=    6 -67062  02.    Ana. 


DAnw 


;  To  reduce  the  fictional  part,  rednc  both  . 


•«9tr^jyr. 


If 


116 


KEY. 


[Nat.  Abith. 


:il 


(8) 

yds.  qrs.  na.  in.  yds.  qrs.  na,  in. 
17)63     3      2     1(3300^  (9) 

61 

•916326  of  an  acre  ='916325X4840= 
4421  "945  sq.  yds. 
4421  •945x$•67=$2962•'70^- 


12 

4 


51 
61 

0 
4 


2 

n 


(10) 
J  of  f  of  I  of  20  bush.  X  -5  X  -6  X  i  = 

Jl  bush-  =  1  bush.  2  pks.  0  gal.  1  qt. 


(12) 


Whole  amount  of  increase  =  26'?1437 — 1842265  =  '7291 72. 

729172X100 
1842265  .:  100  ::   729172  :  .  =  39  per  cent. 


1842265 


(13) 


iof!ofif-iof§of^  =  ^~^  =  3,a^^. 

(14) 


ft.     11X7 
100  :  7  : :  11  : .  =  .y..    11  -  f„^  =  io-,Vo-. 


100 


—  1  Off- 


CIS). 


79  X  16  X  £-00 163  =  £2 -06032  =  £2  Is. 


4  :  3  men 
10  :  12  hours 
20  :  35  acres 


(16) 

3       7 
%iX3xnx^^ 

2  J  days  : =  fg  =  3-^  flays. 

^X1«)X^«^ 
4       4 


[Nat.  Abith. 


6325X4840= 
I962-70+ 


•5X-6X  J  = 

X  §  X  i  = 

3.  0  gal.  1  qt. 


=  '729172. 
39  per  cent. 


Pages  22S,  223.J 


KEl. 

(11) 


117 


aofAx.02x.i56)  -J-  (1^  of  J  of  i  of  51)  = 


38 

2     8  V<? 


13 


(18) 


5 


-x-x-x-x-- 


«  15      "     J{     -^     1     -^    ^  X  13    =    52. 


(19) 

50  barrels     =  125  yards 
80  yards        =  6  bales 
13  bales        =  3J  hogsheads 
X  hogsheads  =  lOOO  barrels 
^5    3  125 

l^Xl^X3iXllS|q«|  125x3x3i 


^«IX$«IX13 
2 


2X13 


—  =  5on. 


(20) 


V347 


?3.47  X  -0063  ^  17-2345  =  Wf  x  tt^^  ^  4X3.1 

63  33310  ^^X-nPdW-rWaV-S 


333(i| 


100  lOOOq         57391  ~  "*^^W^o1)   =  .026856599989+ 


3if  days. 


(21) 

2  roods  7  per.  4  yds,  3  ft.  117  in.  =  3416481  in.  and  7  acres  ~ 

43908480  inches.  "" 

3416481  -i,  43908480  =  -0778+ 
H 


118 


KEY. 


{Nit.  AwtVB. 


(22) 

f  of  *  of  i  of  10  miles  =  ^  miles  =  6  •33333+  miles. 
•73  of  11  fur.  =  8-03  fur.  =1 -00376  mile. 
5  •  33333  —  1  •  003  75  =  4  •  32958  miles. 

(23) 

174312  nonary  =  167195  denary,  1101011010  =  858  denary,  and 
•6555  septenary  =  2000  denary. 

167195  —  858  =  166337  X  2000  =  332674000. 
332674000  denary  =  764876837  nonary, 

=  10011110101000011001111010000  binary, 
=  11146453021  septenary. 


275 
38 
18 


(24) 

4(>t . .  ^t^ . .  18 . .  1S|() . .  i^C|S( . .  ^^St 
^  lfi(..  1^1^..  1^..  9 
^      SI  !^ 


276  X  38  X  18  =  188100  =  1.  c.  m. 
(25) 


10  :  6  weeks 
6  :  5  days 

11  :  10  hours 
2400  :  8742  feet  long 

18  :  20  feet  wide 
11  :  8  feet  high 


6X2914x2 
11X3X11 


(K  2914  2 

men   «ilS|XJiX5Xl«|X^t^^X^C|Xl^ 

60  :  _. 

iqx<iXllX5iH«i|IS|Xl^Xll 

u 

3 


^W    = 


(26) 

172000  =  2»  X  3^  X  43.    Increasing  each  exponent  by  1  and 
multiplyinjr  them  toirether  we  obtain  ft  v  d  v  9  —  40 


vi:! 


{NAt,  Amth. 


J34-  miles, 
mile. 

)8. 


168  denary,  and 
174000. 
LOIOOOO  binary, 


914  2 

SIXl^Xll 

SI      ? 

i 

i 


lent  by  1  and 
<  2  =r  48. 


P««ge  a23.J 


KEY. 
(27) 


119 


42.7  =  42^  =  3.|.  and  9.7i23  =  9|^^=  9UM  = 


^  X  ^iVe^  =  ^I^JA  =  415.i7ll3780; 


•HH  =  -Wj^. 


100  :  27  •:  $73-42 


(28) 
73'42X27 

100 


=  $19-8.234. 


$73-42 -$19-8234  =  $53-5966 


6300  are  1,  2,  3,  4,  5,  6.  7, 


Therefore  the  divisors  of 
14,  15,  18,  20,  21,  25,  28.  30  TsVrI^' Ik  V' !'  ^'  ^'  ^'  ^^'  ^2, 

2100,  3150,  6300. 


420,  450,  525,  630,  700,  900.  1050,  i260,'l575 


0f^0f3ilH?3.  =  glb3. 


(30) 


and  i  (^f^of  Aof  1^  of  90  lbs.  =  Vrf\,3  lbs 


off  of  1^  of  i  of  $1  =  $^^ 


63 


•  Yd^   --t =  -x X-  =  ^e- 


-  =  ^«=$5.04. 


as 


120 


KEY. 


[Nat.  Abith. 


(31) 

7  men  will  have  7  men's  shares. 

One  woman  has  I'f  of  a  man's  share  ;  .'.2  women  will  have  2 

X  "Pr  =  A  of  a  man's  share. 
One  child  has  ^  of  i\  =  ^  of  a  man's  share ;  .-.   11  children 

will  have  11  xA  =  fofa  man's  share. 
7  men,  2  women  and  11  children  will  have  7  +  -/'r  +  f  =  8?| 

men's  shares. 
$2739- 18  -r-  8ff  =  $325 -99^?  =  a  man's  share. 
A  of  $325 •99^1?  =$88-90^   =  a  woman's  share. 
f  of  $88-90^  =  $25-40^    =  a  child's  share. 


(33) 


yds.  ft.  in. 


(34) 


-J  of  6i  yds.  =  %^  yds.  =  228         i^^^it^ 


f  off  of8ift. 


"rofAof7Ain.       = 


=  10    0  4  :  11 

i      2^:5       y  =  104  :  5 


13  :  Hi 

Sum     =  3  2  8f    ?i  ?HJ  :    ? 

(35) 

23  bush.  2  pks.  1  gal.  1  qt.  1  pt.  =  1515  pts. 
1515  X  9000  X  i  =  4545000  in.  =  71  miles  5  fur.  34  per.  3  yds. 

(36) 
4138  462  66  22 

10395  1155  165  55     ~     ""* 

(37) 

VIII. 

i,  f,  t:,  h  Here  the  common  denominator  is  2  X  3  x  5  x  7 
=  322.  The  numerators  of  the  fractions  are,  for  the  first,  1  x 
3  X  5  X  7  =  151 ;  for  the  second,  2  X  2  x  5  X  7  =  214  ;  for 
the  third,  4  X  2  X  3  x  7  =  250 ;  for  the  fourth,  2  X  2  X  3  x 
6  =  74 ;  and  the  equivalent  fractions  are,  ^,  ^,  §ff  and 
^,  which  when  added  together  =  Jfi  =:  2^,  the  numbers 

all  thrnnffh  Haiti  or  in  iha  nrfennrii  acale 


Nat.  Abith. 


will  have  2 
11  children 

hare. 

's  share, 
share. 


=  104  :  5. 


its. 

i  per.  3  yds. 


3  X  5  X  T 
tie  first,  1  X 

=  214  ;  for 
X  2  X  3  X 
H,  m  and 
be  numbers 
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17  sheep 
26  cows 
12  acres 
11  horses 
X  goats 


27:54  days 
24.18  eel. 
36:48  ft.  1. 
21 :  28  ft.  w. 
10:  9ft.d.  j 
3:  6  hrs.  J 


KEY. 


(38) 


121 


6  cows 
27j  acres 
13  horses 
28  goats 
68  sheep 


!  2i  ^^ 

*^          ^^i  1?  28         I^S 

—  X  —  X  —  X  —  y  — 

55S  n  11  ^    1  ■ 


It 


2J  X  28  =z  70  goats. 
(39) 


: :  50  men 


,„     ^      *5      ^      4    ? 
SOX^^XI^X^^X^^XSIX!^ 

i^vx^Hx^six^ixiisixs' 

?       ^       T      2 


=  200  men. 


4d. 
Id. 


4 


Page  226. 

O) 

$•35X92647  =  $32426-45. 

*    s.     d. 

4746  17    0  =  cost  of94937  pails  at  is. 
1582     5     8=     »         »         a         ^^  ^^ 

39b  11     5=     «         »         u  ,:^' 

—  "at  Id. 


^•6724 14  1  =  c^^t^m^iT^IIlJ^nrsT. 


(9) 


$•07,1  X  95974  =  $7197-90 


(11) 

$•32^  X  2310  =  $750-75. 


(13) 


(10) 
$28-80  X  62  =  $1785-60. 
(12) 
'^-m  X2117=$793.87^ 


6d. 
3d. 
Id. 


i  I 

i 

i 


£    s.    d. 

flri.^    !    =  P"ce  of  7506  pairs  at  Is. 
93  16     6    =         u  .  ^*^;^- 

-'  '  at^d. 


Je680 


^S  =  price  of  75067^r3  at  Is.  9Jd. 


122 


KBT. 


iSAT.  ABITff. 


it!     . 


(14  (15) 

$'111  X  1217  =  $212-971.  $3-07J  X  2103  =r  $6466-72J. 

(16) 
2096 

3 
6288    0    0  =  cost  of  2096  oz.  at  £3. 


2s. 
is. 


lOs. 

i 

6s. 

i 

6d. 

i 

3d. 

i 

JJd. 

^ 

1048  0  0  = 

524  0  0  = 

262  0  0  = 

131  0  0  = 

13  2  0  = 


tt 


ti 


<( 


(( 


« 


(( 


(( 


at  0  10s. 

at  0    Ss. 

at  0    2s.  6d. 

at  0     Is.  3d. 

at  0    0    l|d. 


£8266     2     0  = 


u 


II 


at  J£3  18s.  lOid. 


10  dwt. 


6  dwt. 


2  dwt.  12  grs. 

1  dwt.  6  grs. 

2  grs. 


$1-65 
6 


(17) 


$9-30      =  cost  of  6 


oz. 


•771  = 
•38J  = 
•191    = 

•09H  = 
•OOH  = 


10  dwt, 
5  dwt. 
2  dwt.  12  grs. 

1  dwt.  6  grs. 

2  grs. 


$10  •75^5  =  cost  of  6  oz.  18  dwt.  20  grs. 


10s. 

53. 


(18) 
£98    0    0  =  cost  of  98  yards  at  £l. 


49    0    0  = 
24  10    0  = 


(( 


(( 


i( 


i( 


0  lOs. 
0     6s. 


15s. 


2  qrs. 

1 

1 

i 

£171  10 
XI  16 

0  =  cost  of  98  yards  at  Xl  1 

1  qr. 
1  na. 

17 
8 
2 

6    =  cost  of  2  qrs. 
9    =       "       1  qr. 
2i  =      «       1  na. 

Xl  8    5i  =  cost  of  3  qrs.  1  na. 

Then  X171  10  0    =  cost  of  98  yards  at  Xl  15s. 

1    8  5i  =  cost  of  3  qrs.  1  na.  at  Xl  15s.  per  yard. 

X172  18  5i  =  cost  of  98  yds.  3  qrs.  Ina.  at  XI  15s  per  yd, 


^AT.  Abitb; 


3. 

0 

10s. 

0 

6s. 

0 

2s. 

6d. 

0 

Is. 

3d. 

0 

0 

Ud. 

3  18s. 

lOid. 

Page  227.] 


KIT. 

(19) 


344 

4 


0  =  rent  of  344  acres  at  £4 
0=      "  "         at     0 

at     0 


i( 


« 


2    0  6J    =  rent  of  2  roods. 

1    0  3J    =       «      irood. 

6  0|8=       «    10  perches. 

•      2  6^=       «      6  perches. 


^3     8    4^  = 


123 


Is. 

0     Id. 

.£1394  12    8  =  rent  of  344  acres  at  £4    Is.  Id, 

n  ^4     1     1 


i( 


3  roods  15  perches. 


£1394  12    8     =  rent  of  344  acres  at  £4  Is.  Id. 

— i-f--l!t~      "  ^  ^°°^^  ^^  P®"^-  **  ^4  Is.  Id.  per  ao. 

£1398    1     0U=      «       344  a.  3  r.  16  per.  at  £4  is.  Id. 


(20) 


5  dwt. 


Idwt. 
12  grs. 
4grs. 


6 

10 

5 

price  of  6  oz.  at  6s.  . 

lOd. 

£1     9 

2      = 

per  oz. 

1 

6J     = 

<< 

6  dwt.        " 

<( 

3J     = 

u 

1  dwt.        " 

ti 

n  = 

tl 

12  grs.        " 

tl 

OiV  = 

u 

4  grs.          " 

« 

OcV  = 

« 

1  gr.           « 
5  oz.  6  dwt 

.  11 

(( 

£1  11 

lfl  = 

grs.  at 

Ss.  lOd. 

per 

oz, 

Il[ 


:  '       I 


ill 


124 


2  gra. 


2  na. 
1  na. 


i;i     2     4 

4 

£4     9  4 

11  2 

2  9i 

1  43 


KIT. 

(21) 


[Nat.  Abith. 


price  of  4  yards  at  jEI  2  4  per  yard. 
"      2  qra.  «  <* 

"      2  na.  «  « 

"      1  na.  «  « 


i;5    4    8i  =  priceof4yds.  2qr3.  3na.' 


(22) 


1  rood 


10  per. 
2  per. 
2  per. 


i 


jei  16 

32 


£57  12 

0    = 

price  of  32  acres  at  £1  16s 

9 

0    = 

"      1  rood.             " 

2 

3    = 

"      10  per.             " 

5J  = 

"      2  per.               " 

5^  = 

"      2  per.               « 

£58    4    1^  =  price  of  32  acres  1  rood  14  per. 


(23) 


4  pts. 


Ipt. 


6 
3 


£1    2    .6    =  price  of3  gals,  at  7s.6d.per  gal. 
3    9=        "      4  pts.  " 

Hi  =      "     1  pt. 


(( 


£1     7    2i  =  price  of  3  gals.  5  pts. 

(24) 
$1'67J  X  724     =    $1212-70. 

(25) 
$1-931  X  721     =     $1396-93f. 


Pftge  22 7. J 


108. 


125 


(26) 


cost  Of  4514  rods  at  £2 

at     0  10 


^13005  19     3  = 


u 
ii 
ti 
tt 

It 


ti 
It 
tt 
tt 

it 

tt 


at  0  6    8 

at  0  0  10 

at  0  0    1 

at  0  0    Oj 

at  £2  17    7J 


3749     7    6 


(27) 


Jeil248     2     6 
1874  13    9 
937    6  lOi 
___9314     8J 


Jei4153  17    9|  =r 


price  of3749a  acres  at  £3 
'<  tt 

at     0  10 

at     0     5 

at     0    0     6 

price  of  3749^  eicriri^JiJi~Q 


tt 
tt 


tt 
tt 


(28) 

0  =  costofl7cwt.  atjGl 

!=      "  "      «*    0 

«  "  "      «t    0 

l^-_!l_____Jl__at0 

9=costof  I7cwt.  atjei 
4    9 


6 
3 
0 


H      =  cost  of  1  qr. 

^^      =       "      16  lbs. 
21^1='^=       -      lib. 


£21 


9  111%  =       " 
I    ^       =costofl7cwt.         at 
ljW=        "     Iqr.  nibs. 

^2110    8,%=       tt    iwt.lqr.i7,bs. 


Iqr.  17  lbs. 
•£l  4s.  9d.  per  cwt. 


(( 


tt 


tt 


4    I 


12a 


2  qrg, 


1  qr. 
7  lbs. 
4  lbs. 
lib. 


i 
i 


$11'66 
78 

9240 
8086 


KIT. 

(29) 


[Nat.  Abits. 


$900.90        =1 

cost  of  78  cw 

s-nj    = 

"      2  qrs. 

2-88f      = 

"      1  qr. 

•72,3g    = 

"     7  lbs. 

•4U      = 

"      4  lbs. 

•IOtV    = 

"      1  lb. 

tt 

II 

(( 

II 

ti 

II 

II 

II 

(1 

II 

$910 '80       =  cost  of  78  cwt.  3  qrs.  12  lbs. 


(30) 


£10  10 
20 


£210    0  =  price  of  20  tons  at  £10  10s. 

19  cwt.  3  qrs.  27J  lbs.  =  1  ton  —  i  lb.  The  price  of  1  ton  is 
£10  10s.,  and  the  price  of  i  lb.  =  ^^  of  £10  10s.  =  -ftSfd. 
.-.the  price  of  19  cwt.  3  qrs.  27*  lbs.  =  £10  10s.  —  T^d. 
=  £10  9s.  ll^jd. 

£210    0    0        =  price  of  20  tons  at  £10  10s. 
10    9  11t^%  =       «       19  cwt.  3  qrs.  27J  lbs. 

£220    9  11t*^  =r  price  of  20  tons  19  owt.  3  qrs.  27i  lbs.  at, 

£10  lOs.  per  ton, 


[Nat.  Abits. 


2  lbs. 


P*g«»  227,  2280 

iOcwt.  j  j    I      $46.60 
219 


(3a) 


12H 


66  per  cwt. 

5  cwt 

1  cwt. 

2  qrs. 
Jq". 

40960 
4650 
9100 


22-75    = 

10  cwt. 

It 

'  per 
(1 

11 -37^  = 

6  cwt. 

U 

(I 

2-27i  = 

1  cwt. 

It 

It 

1-13J  =: 

2  qrs. 

tt 

tt 

•56J  = 

1  qr. 

tt 

it 

*"'""^-«"'*  =  Pri««0f219to«16«„.3,„. 


ce  of  1  ton  is 
lOs.  3=  -jVifd. 
lOs.  —  T^J^d. 


!.  2li  lbs.  at, 
per  ton, 


Page  228. 

Bin,g  OF  Pabobls. 

(No.  2.) 

9  pair  of  worsted  stockings,  at..        !'  «*           .  ^    s.  d. 

6  pair  Of  sUk  ditto,  at..           .t    l^^'^^"  ^    ^    « 

n  pair  of  thread  ditto,  at. ." " " "     5    l      ')  ^  ^^    « 

23  pair  of  cotton  ditto,  at. . . .      ""410      «  4  IQ    8 

14  pair  of  yarn  ditto,  at  . .          '"'24      «  6112 

18  pair  of  women's  silk  gloves,' at.':  .'4    2      «  III    ! 

19yards  of  flannel,  at                           T    f,  3  15    (y 

-^    7i  per  yard  l  10  loj 

(j^^,  3^  ^n..  i;23  16   7i 

<5i  lbs.  of  sugar,  at 1,3 

63    lbs.  of  tea,  at.             J*  *'^''*®  ^^^  ^^'  ^'^H 

126   lbs.  of  butter,  at.. ,,           "  ^^'^^ 

35^  lbs.  of  raisins,  at .L         «  ^^-SS 

n  lbs.ofsago,at l! J^        „  6-71* 

23    lbs.  of  rice,  at....           I          ,,  2-56 

58i  lbs.  of  starch,  at...*  .'.*.* o!          „  ^-Ot 

^^  12*87 

•^»«.  $106 '021 


I  '! 


II  >i 
I'? 


■I    ' 


128 


KEY. 


[Nat.  Abith. 


(No.  4.) 

198  Sangster'fl  National  Arithmetic,  at $0*60  f  118'80 

191  Robertson's  Philosophy  of  Grammar,  at  . . .  0*50  98*50 

83  Hodgins' Geography,  at ; i-oo  83-00 

67  Sangster's  Algebraic  Formula,  at 0'12J  7 -121 

217  Strachan's  Canadian  Penmanship,  at 0'37J  81'37i 

143  Hodgins'  Geography  of  British  Provinces,  at  0-45  64*35 

227  Sangster'a  First  Arithmetic,  at 0-30  68-10 


(No.  5.) 

s. 
9J  yards  of  silk,  at 12 

13  yards  of  flowered  ditto,  at. . .  15 
Hi  yards  of  lustring,  at 6  10 

14  yards  of  brocade,  at 11     3 

12i  yards  of  satin,  at 10    8 

11^  yards  of  velvet,  at 18    0 


Jlns.  $521-25 


9  per  yard 
6      " 


£ 
6 

10 
4 
7 
6 

10 


s. 

1 

1 

0 
17 
10 

4 


d. 

U 

6 

3J 

6 

8 

9 


(No.  6.) 
14  oz.  ipecacuanha,  at 0*67 


^ns.  £44  15  10 


23 
17 
25 
27 
56 


"  laudanum,  at 0-89 

"   emetic  tartar,  at 1-25 

cantharides,  at 2*17 

gum  mastic,  at 0-61 

gum  camphor,  at 0-27 


(( 


(I 


9*88 
20*47 
21*25 
54*25 
16*47 
15*12 


Jns.  $136*94 
£ 


(No.  7.) 

s.  d.  £    3. 

15J  lbs.  of  currants,  at o  4  per  lb.  5 

l7i  lbs.  of  Malaga  raisins,  at 0  5i    "  7 

19|  lbs.  of  svn  raisins,  at 0  6     "  9 

17    lbs.  of  rice,  at 0  3J    '«  4 

8i    lbs.  of  pepper,  at 1  6     "  12 

3    loaves  of  sugar,  weight  32J  lbs.  at.  0  8J    "  13 

13    oz.  of  cloves,  at 0  9    per  oz.  9 


d. 

2 

lOi 

Hi 

9 

0.1 
9 


Jlns.  £3  13 


[Nat 

.  Arith. 

60  $118 

•80 

50 

98 

•50 

00 

83 

00 

12J 

7 

m 

37i 

81 

37i 

45 

64 

35 

30 

68 

10 

ns.  $521' 

25 

£ 

s. 

d. 

6 

1 

n 

10 

1 

6 

4 

0 

3i 

1 

11 

6 

6 

10 

8 

10 

4 

9 

£44 

15 

10 

9 

•38 

20-47 

21 

•25 

54 

•25 

16 

•47 

15 

•12 

Ins.  $136 

•94 

£ 

3. 

(1. 

D. 

5 

2 

7 

lOJ 

9 

m 

4 

m 

12 

9 

1 

3 

0.1 

3Z. 

9 

9 
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Kir. 
Pagt)  231. 

Miscellaneous  ExEn,, 

(2) 


129 


dsa. 


m.l-.  .0000637  =  4.71000000  ^637  =  6704866.561+. 


(3) 


J^'399  19     5  __ 

'■''      "17980  = 


19  tons  19  cwt.  3  q„.  27i  lbs. 


.  Jf3   13     5 


Jill 


::iii 


I 

If 

i  i,. 


m 

KIT 

1 

[K4T.  Aitftk. 

(4) 

Dissimilar. 

Similar. 

Similar  and  Ooterminous. 

73-723 

= 

73-723*72*3 

= 

73-723723723 

11*342 

= 

11-3422 

= 

11'342222222 

16-713 

= 

16-7130 

= 

16-713000000 

19-034 

= 

19-034034 

rz 

19-034034034 

713-213437 

= 

713-213437 

=z 

713-213437213 

12-345678 

12-345678345  = 
Sum-        £= 

12-346678345 

2  carried.. 

846-372095763 

(6) 


5:  7=  6-i-  7=  -714+  ] 
9:13=  9-hl3z=  -692+  I 
2:17=12  +  17= -705+      ' 


12 
7:10 


J 


Hence  5  :  7  is  the  greatest, 
and  9  :  13  least. 


7  +  10='7 
6 
^  9  1^  t  64 

-X     —     X     —  X— •    =    =54:   221. 

t  13  17  11^  221 

(6) 

1  acre  =  160  rods,  and  25  acres  2  roods  35  rods  =  4115  rods. 

40-25          83 
rods.                       ^^-^^  X  ^l^ 
160  :  4115  :  $80-50  : =  $2070-3593. 

(8) 

$3-681  X  7439  =  $27431 -31|. 


Ooterminous. 
'23723 
22222 

• 

00000 

34034 

3Y213 

'78345 

2  carried. 


P««e  231.J 


KBY. 


(8) 


131 


both  terms  of  the  fra^ion  a^  divlVr'''  ''  '''''  ^^^« 
reduced  to  U.  ^  ^^  ^^^5,  it  becomes 

UUh    The  G.  0.  M.  of  20301  and  ^^r^^  •    oao 
erms  of  the  fraction  are  divided  by  303  It         '7''"  '°*^ 
lowest  terms,  viz.,  ^^,  ^  ^"^' ''  '^  reduced  to  its 


95763 


he  greatest, 
ist. 

:  :   221. 


(10) 

34J  bushels  turnips    =  17  bushels  potatoes 
potatoes  =  69J  lbs.  tea 


6  lbs.  tea 
13  stone  flour 
38  cents 
119  loares 
3 

^^i        !(          ft 
—  X X X 

^^      W      xu 


"^  Hi  stone  flour 
=  360  cents 
=  12  loaves 
=  X  bushels  turnips 
19  X 

—  X^  X  ^-  3X13 


=  2i^. 


=  4115  rods.- 
r0«3593. 


54 
11 
42 
20  ; 
16  : 
3: 


(11) 


27  men 
8  hours 
77  floors 
24  feet  long 
22  feet  wide    | 
6  coats  paint  J 


::Vdays:!^!^!i!!l"x^^^^U 


!5JXlIX>tJXJ|«|XU«X3 


^X  11 
2X3 


^ 
^ 


=  IH  days. 


:  "II! 

.'Mr 


>l         I 


!  I 
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KEY. 
(13) 


Nat.  Arith. 


12. 

IZ. 

IX. 

12)T2342 

6)72342 

3)72342 

12)5403. 

.2 

0)11806.. 2 

3)23713. 

.2 

12)407. 

.0 

6)1731.. 0 

3)7234. 

.0 

12)30. 

.7 

6)264.. 4 

3)2371. 

.1 

»              2. 

.3 

6)40.-4 

6)6.. 0 

1..0 

3)723. 

3)237. 

3)72. 

3)23. 

3)7. 

2. 

.1 
.0 
.1 
.2 
.0 
.1 

IX. 

XII. 

VI. 

III. 

1 

72342 

'"— 

23702 

=       1004402 

=       2102101102 

I 

9 

12 

6 

3 

66 

27 

6 

1 

a 

9 

12 

6 

8 

■ 

— >.. 

.  — 

-^M 

.,.- 

688 

381 

36 

21 

21 

9 

12 

6 

3 

' 

( 

5296 

3972 

220 

66 

1765 

129S 

& 

12 

6 

3 

3 

6 

7666 

47666 

1324 

196 

5296 

7775 

6 

3 

3 

6 

7944 

588 

15888 

46655 

6 

3 

3 

47666 


1765        47666 


Nat.  Arith. 


IX. 

72342 
23713.. 2 


!)7234..0 

t)237l..l 

3)723.. 1 

3)237.. 0 

3)72..  1 

3)23.. 2 

3)7.. 0 

2..1 

HI. 

2102101102 
3 

7 
3 

21 
3 

65  1765 

3  3 

196  5296 

3  3 

588         15888 
3  3 

L765        47666 


Pagea  231,  232.J 


KEY. 
(14) 
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n. 

mill 

2 

3 
2 

7 
2 


15 
2 

31 
2 


n. 

100000 
2 

2 
2 

4 
2 

8 
2 


16 
2 


63  Greatest.      32  Least. 


VI. 

655555 


35 
6 

215 
6 

1295 
6 

7775 
6 


VI. 

100000 
6 

6 
6 


36 

6 

216 
6 

1296 
6 


IV. 

333333 
4 


16 

4 

63 
4 

255 
4 

1023 
4 


IV. 

100000 
4 

4 
4 


16 
4 

64 
4 

266 

4 


4095  Greatest.    1024  L 


viir. 

777777 
8 


63 
8 


east. 


vm. 

100000 
8 

8 
8 


46655  Greatest.  7776  Least. 


64 
8 

612 
8 

4096 
8 


262143  Greatest.     32768  Least. 


^    — -'"H^-n  on  iiozt  pa^.) 
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KBY. 

[Nat. 

Abitb. 

(14  continued.) 

XII 

XII 

eeeeee 

100000 

U 

12 

143 

12 

12 

12 

L727 

144 

, 

12 

12 

;• 

20735 
12 

248831 
12 


2985983  Oreate&t. 


1728 
12    • 

20736 
12 

248832  lieast. 


(16) 

ma  =  26   X  33. 

1.. 2. .4.. 8. .16. .32. .64  .. 

1..3..9..27 

I.. 2.. 4..   8.. 16.. 32.. 64.. 3.. 6.. 12.. 24.. 48.. 96.. 192  ..9.. 

18. . 36. .72. . 144. .288. . 5t6. .27. . 54. . 108. .216. .432  . .  864 . . 

1728. 

Therefere  the  divisors  of  1728  are  1,  2,  3,  4,  6,  8,  9,  12,  16, 
18,  24,  27,  32,  36,  48,  54,  €4,  72,  96,  108, 144, 192,  216,  28«,  432, 
576,  864,  1728. 


30 
14 
12 

143 


(16) 

..j^..«{..H..iq..l!i..i^..Hi|..iil..)w.,i(!^..i^4.J^^.!H«l..^ 

%  ^  %..  1..  $..  3..  St...ll..  ^..13..1^ 

St  ^..  ^  11..  ^..13 

30  X  14  X  12  X  143  £=  720720  =  1.  m.  c. 


Dissimilar. 
97-91342        = 
18-1234567    = 


20  ft.  r 
19  ft.  6     T' 


XXT. 

01) 

Similar. 

97-913423        — 
19'1234567      ~ 

Difference       =:; 

(18) 


336 

Similar  and  Coterminous. 
97-913423423423423 
18^23456745674567 

18 -"89966677748855 


^^•a^iX  44-517  4l,t9;T-. 

(19) 
916  acres  3  roods  I'Tna*  (7    ^ 
•ores  1  rood  -2  pJ'Vyl'l^lt^^  '''?^*  '''  ^'^'^  '^-^  43 

»i-^940ri=4437591.26^207407.5  =  21.l9117+. 


(14) 


Page  233; 


(15) 


»»43.10x^05==$37.10i.        floOO  x  ^li 

(16) 
0^34.19  X  -10  =  $73,419/ 
(17) 
»i624.60x. 875  =  $1431 .43^5^ 


=  $110* 


I! 


if  • 


i 


136  KEY.  [Nat.  Arith. 

(18) 
$994*70  X  •125  =  $124'33'75. 

(19) 

$777-50  X  'OSTS  =  $68*03125,  or  $68'03i. 


(20) 
$7135<80  X  '0225  =:  $160*5555. 

(22) 

$7490  X  '10  =  $749 
$7490  X  '17  =  $1273*30 
$7490  X  .27  =  $2022*30 
$7490  X  .46  =  $4445-40 

•  (24) 


(21) 
2740  X  -20  =  548. 

(23) 

$740  X  -045  =  $33*30 

$1680  X  .025  =  $42*00 

$42-00  — $33 -30  =  $8*70 

(25) 


729  X      -11=80*19  $763*22  X  25  =  $190*8050 

729 --80*19  =  648*81  =  6481%^.  $847*16  X. 16  =    135*5456 

$1234*17  X  *0625=      77*135625 


(26) 

$17429*40  X  -43  =  $7494  *e4i 
$17429*40  X  -37=    6448*87^ 

$13943*52 
$17420'40  —$13943*62  =  $3485*88. 


Sam  =  $403*486225 

(27) 
68978  X  *36  =  24832*08. 

(28) 
29800  X  '17  =  5066 
29800  —  5066  =  24734 


I^age  235. 
(8)  (4) 

$1000  X  '045  =  $45.        $1678*30  X  '0225  =  $37*76175. 


[Nat.  AiiiTB. 


03i. 

(21) 

•20  =  548. 


;23) 

5  =  $33-30 
5  =  $42*00 
30  =  $8-70 


=  $190*8050 
=  135*5456 
=      '77*135625 

=  $403*486225 

27) 

6  =  24832*08. 

28) 

X  -17  =  5066 

-5066  =  24734 


) 

=  $37-76175. 


Pages  234-236.J 


KEY. 


(fi) 


137 


(6) 


$7531-13 x.0376=$282.4i9fi')«     ..no  « 

5^^8^419626.    $608-60 x.0125=$6.3675 


O) 


$7863-60  X  -0176  =  $137- 


(«) 


61125.    $878-30  X -026  =  $21^,676 


(9) 


(10) 


$Vl93.l6X.03125=$224-78625.    $6734.10x.l7= 

(11) 
$M3X  718^. 0425  =  $2n. 


$1144 -797. 


$217-67195. 


(12) 


$1-85  X8243X. 05625  =  $367-7871875. 


Page  236. 
(13) 

$7893-87  X  -02  =  $157.8774. 


(14) 
$8000  X  -00875 


=  $70. 


(16.) 
$8643-22  X. 0126  =  $108.04026. 

(16.) 

$78963*80  X*00876  =  $690-93325. 

(17) 
$1987-27  X.0376  =  $74-522626. 
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TSXK 

[ITifwAutK 

Page  237. 

(19) 

■    • 

$4000  -r  1'0125  =  $3950'6lT28  +  =  Bum  to  be  invested. 
$4000  —  3950*61728  =  $49 '382  71  =  commission. 

(20) 

$7600  -r  1  '046  =  $7177*03349  =  sum  to  be  expended  in  laces. 
$7500  -«  $322 '96651  =  $322  •  96661  rs  commissioB. 


$8470^1*06  = 

$8066*66^ -r  $6*40 


<2l) 

* 66|  =  sum  to  '}&  investiid. 
1260^.  Ms. 


«3X 

$11000  •r  1*00876  =  $10904*584882  =  sum  to  be  invested. 

(23) 

$13000 -^  1'045  =  $12440*1913  +  =  sum  tpbe  invested. 
$13000  --  $12440*1913  =  $559*8086  +  =  commission. 
$i244a;  1913  + -fr  $8-63  =  34.2f^048|»;  yds. -*w. 


Ill  iili 

1 1  r 


11  I  'I 


Page;23!8. 

(4)  (B) 

$9000  -f  0*83  =  $10843*373.       $8500  -i-  1*11  =  $7657*6576. 

(6) 

$17500  -r- 1*0125  =  $17283*951  =  amount  to  be  invested. 
$17283*951  ^  1*07  =  $16163*22  ;=;  stock. 


[Ifi*.  Jami       I      ^*89B  287-240.] 


be  invested, 
lion. 


ended  in  laces, 
ion. 


Invested. 


0  be  invested. 


be  invested. 
)mmission. 


5) 

=  $7657*6576. 


0  be  invested. 
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*«u-fiDij  aj7  ~  j,t^,^.jj  remitted. 

(8) 

$1*^1!.^^  ^°!  ^.'^^^'^^  =  P^  ^'^"e  of  200  shares 
it>l  stock  costs  $1«05^     «7  ARB       «     -wu  Mares. 

etock.  *'  ""  =<  '"""O  =  »2I100  =  cost  of 

»2n0O  + ,,84.625  =  , 3,284-6  J=  Whole  cost. 

Pag«a4ft. 

$7600  X  •  01 75  =  $131.25      *o,»« 

«'"i  25.      $8375  ^  .0075=  $62-8126. 


(4) 

$6000  X  -01875  =  $112.60. 

(6) 
$6400  X  •0090  =  $&7.6^, 


(«) 


$5000  X  -0117  =  $58-50. 

0) 

$4500  X  -0036  =  $15.75. 


*36000X.03=,„8<,  to»0OX4.82x4  =  ,5m.6O. 


(10) 
$39000  X  -022  =  $858. 


(11) 
$17800  X  •006=$8S 


(12) 
112360  X  -01?  X   7  =  $1236. 


140  KIT,  [Nat.  Amth. 

Page  241. 
(IB)  (16) 

$17000  -i-  -966  =  $17616-68.         $22750  -f  '94  =  $24202»127. 

(IT)  (18) 

$16000H--9775=$1B345'2685.     $33000-J-'9425=$35013'2625. 


Page  243. 


(3) 


1347  X      5 
6735  X  -06  ; 


6735      lbs.  =  gross  weight. 
404*1  lbs.  tare. 


127  X    11 
1397  X  '03 


6330*9  lbs.  =  net  at  3i  cents  per  lb.  =  6330*9 
X  3J  =$221*68. 


(4) 

1397       lbs.  =  gross  weight. 
41*91  Ics.  =  tare. 


1355*09  lbs.  =  net  at  $*012  per  (b.  =:;  1356*09 
X  *012  =  $16*26. 

(6) 

129  X  '13  =  $16*77. 


31  X  207 
207  X      2i 


6417    lbs. 
465J  lbs. 


(6) 

gross  weight, 
tare. 


5951i  lbs.  =  net  at  5|  cents  per  lb.  =  6951i  X 

5^  =  ;pd42'j.t;oo. 


Nat.  Autb. 


$24202*127. 


^35013*2625. 


Pages  241-244.] 


KEY. 

0) 
214  X  -47  =  $100-68. 
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<i<>)  (11) 

$17429-80  X  -21  =  $3660.2580.    $2920.16X  •076=$219.012. 

<^2)  (13) 

$71342.90  X  -25  =  $17835. 725.      $913-73  X  .2  =  $182.746. 

(14) 
$14713.19  X  -33  =  $4855-3527. 


lb.  =  6330-9 


).  =:  1355-09 


=  695U  X 


Page  244. 
(2) 

$23900  ^  7142300  =  $0-0033462  =  rate  per  dollar 
$•0033462  X  14729-60  =  $49-2878  rl" 

(3) 

$•017262  X  1S600  =  $321-0732.  .^n,. 
(4) 

$•017262  X  7500  =  $129-465.  ^n*. 

(5) 

$100000  4-  6793000  =  $-017262  =  rate  ner  ^olUr 
$-017262  X  11400  =  $196.7868.  Ms,""    ' 


111  >! 


14^ 


(Hh^.  Aura. 


Page^a62. 
(13) 


HereP  =  $723-19,  r=  "067,  and  <  —  1-32. 

Then  I  =Prt  =  '723 •  19  X  '061  X  7-32  =  $364«6813036. 

(14) 

Here  P  =  $887' 19,  r  =  '066,  and  *  =  6J  our  6*6. 

Then  JzzP(l  +  rt)  =  $867'19  X  1-4226  =  $1219'352775. 

(15) 

Here  t  =  11,  and  r  =  '726. 

Then  n  =  tr  +  1  =  11  X  '726  +  1  =  8'976. 

(16) 

Here  P  =  $654 '32,  /  =  $234-56,  and  r  =  -07. 


Then  <  =  ~  = 


234-56 


Pr      654-32  X  -07 


=  5*12112  or  6  years  1  m.  '3d. 
(17) 


Here  J  =  $1200,  P  =  $700,  and  t  =»  5, 


Then  r  = 


^  — P       1200—700 


Pt 


700  X  5 


I  =  rate  per  unit .-.  14^  = 


rate  per  cent. 
(18) 


Here  n  =  4,  and  r  =  -23. 
n—l     4—1 


Then  t  = = 


•2a 
(19) 


13  years  15  days. 


Here  P  =  $270,  /=  $87,  and  r  =  '07. 


Then  /  =  —  = 


87 


Pr      2tO^<;  •&* 


=  4  years  1^  naonths, 


(Yhft.  Ann, 


54«6813036. 


^1219-352775. 


975. 


rs  1  m.  •  3  d. 


PoSti&l;] 


tm 


c»> 


Here  P  =  $660,  t  =  li  j,  and  r  =;  -n. 
Then  ^  =  P  (I  +  rt)  =  680  x  2-266 

(HI) 


=  $1540-20. 


Here  ^  =  $2000,  t  =  20,  and  r  =  -os. 

mu      «  -^  2000 

ThenP  =  _      =         ^^ygg    3 

1  4-  »"'        2-6  ^^' 

(22) 

Here  n  =  21,  and  t  =  24. 
n-ml      21  —  1 

-"  =  — ^='88*=n»at«perunlt.  ...  83*  = 

rate  pef  eenti 


Then  r  = 


B 


unit.-.  14^  = 


(23) 
•      Heren=:23,  andf  =  .16. 

-  ■=  137|  /ears. 
-16 


Then  t  =■ 


)r8. 


tnths, 


(24) 


Here  P  =  $679-18,  r  =  .0776^  and  >=  11.73. 

Then /=Pr^  =  679-18  X  .0776.  x  U- 73  =  $61 7 -4265. 


(96) 
Here  P  =  $960,  ^  =  $1763-42,  and  t  =  10 

Thenr=±:f-I!!!:liz!L'    ,,,,, 

■f^t  950  X  10 


rate  per  unit 


.  •,  »-663  =»  rate  })eE  ce4tf 


144 


KET. 


[Nat.  Anxtt. 


HereP 
Then  t 


$666)  «a. 
^— P 

Pr 


(26) 

$1347'50,andr= 'Oe. 

1347 'SO  — 666 

' —  =  n'054+  years,  or  17 

666  X  '06  •   ^        > 

years  19  days. 
(27) 


Here  P 
Then  t : 


$273,  /  =  $100,  and  r  =  -09. 

/  100 

—  =  '  =  4*07  years 

Pr         273  X  "09 


4  years  25  days. 


(28) 
Here  P  =  $476  "30,  ji  =  $500,  and  t  =:  2. 


Then  r  = 


-3  — P        500  — 476 '30 


Pt 


476*30  X  2 


=  -0248  =  rate  per  unit. 


2if  =  rate  per  cent 


(29) 
Here  P  =  $749-49,  /  =  $257,  and  t  =  1. 


Then  r  = 


257 


*Pt 


749-49  X  7 


=   -04898  =  rate  per  unit. 


.•.  4  398  =  rate  per  cent. 

(30) 
Here  w4  =  $11 11 '11,*=  ll,  andr=  -11. 


Then  P  = 


Jl 


1111-11 


1  +  rt         2-21 


—  =  $502-7647. 


(31) 

.   P=jei67-47,  r= -11,  and*  =  9. 
I^Prt  =  167-47  X  -11  X  9  =  £165 •7963  =  £165  15s.  lO^^jd. 


[Nat.  Abitb.        1 

Pftg«a  262,  263.] 

KEY. 
Page  253. 

■  years,  or  17        1 

(34) 
ll-^2  =  5}  cents. 

(35) 

• 

16  -J-  2  =  8  cents  =  |0'08. 

141 


iars  26  days. 


(36) 

9  years  and  8  months  =  116  months,  and  116  ^  2  :=  68  cents 

=  10-58. 


16  years  and  3  months 


(37) 

195  months,  and  195  -f-  2 
=  $0-97i. 


=  97J  cents 


ate  per  unit. 


(38) 

11  years  and  7  months  =  139  months,  and  139  4-  2  =  69J  cents 

=  $0'695. 


fcte  per  unit. 


12  years  and  5  months  = 


(39) 

149  months,  and  149  4-  2 

=  $0*745. 


=  1H  cents 


1. 


547. 


(40) 

3  years  and  2  months  =  38  months,  and  38  -f  2  =  19  cents 
interest  of  $1  for  given  rate  and  time. 
$0-19  X  279-40  =:  $53-086. 


I5s.  lOl^ld. 


(41) 


«  ^ears  and  7  months  =  79  months,  and  79  4-  2  =  391  centa  - 

..,  .^i  ^„i  givcu  vaiQ  ana  time. 

$0-396  X  189-70=  $74.9316. 


I4< 


IQDT* 


(43) 


:|N«T.'AU7B,- 


^  years  and  11  months  =  47  months,  and  47  -r  2  =  23|  cents  = 

interest  of  $1  for  given  rate  and  time. 

$0'236  X  1468  =  $343-806. 


C48) 

11  years  and  1  month  =  133  months,  and  133  -r  2  =  66i  cents : 
interest  of  $1  for  given  rate  and  time. 
$0«665  X  28967 '50  =  $19263 •3875. 

I  rrrt-ii 


2.f6  = 


Page  2S4. 
(46) 

i  mill  =:$•  0003. 


(46) 
7  -f  6  =  1^  mills  =  $0  '001^. 


W  (48) 

11  •^  6  =  Ig  mills  =  $0'001f .    27  -r  6  =  4J  mills  =  $0«004J. 

(49) 

4T  -f  6  =  Tg  mills  •=  $0 •0d7§. 

(50) 

8  4-2  =  4  cents  a=  $0*04. 
12  -f  6  as  2  mills  te  $0*002  and  $0'04  -f-  $0*002  =  $0*043. 

(61) 

66 -^  6  =  11  mills  =  $0-011; 

(52) 

2  years  2  m'ths  =  26  months,  and  26  -f  2  =  13  cents  =  $0  •  i3. 
19  -r  6  =  3;  miiit=  50^w05|raHd$0'i3  -f-  10-0031  =  $0-133^. 


{Kat.Auyh; 


=  23i  cents  = 

>. 


=  66i  cents  = 


6) 

8  = 

:$0«001^. 

3) 

8=3 

$0*004^ 

Is  $0*043. 


Its  =  $0*  13. 
^=10-133^. 


I^eM  263^^5.1 


<63) 


ur 


7 years  8  m'ths  =  92  months,  and  92  ^  2  =  46  cents  =  $0-46. 
9  -r  6  =  IJ  mills  =  $0.00U  fcnd  $0-46  +  $0-00^  =  $0.461J. 

(54) 

17 years  11  motttbsrr^is  month*,  and  215^2  ^  I07i  cents  = 

$1-075. 
23^6  =  3^  mills  =  $0.003f,and$1.075  +  $0.003f =$1-078^. 

12  years  7  months  =  161  months,  and  16l  -f-  2  =  75j  cents  = 

$0-755. 
1 7 -^  6  =  2f  mills  =  $0,002^,  and  $0  •  755  +  $0-002f  =  $0- t57f . 


Fife's  265. 

(57) 

Interest  on  $1  for  7  months  =$0-035 

Interest  on  $1  for  It  days  =  24 

Therefore  interest  on  $1  for  7  months  17  days,  =  $o.037f 
Then  $0-037^  X  917-30  =  $34-704616. 


(58) 

Interest  on  $1  for  3  months 
Interest  on  $1  for  13  days 


=:;  $0-015 


Therefore  interest  on  $1  for  3  months  W  diys   =  $0-017* 
Then  $0-017^  X  842-60  =  $14-462916. 

(69) 

Interest  on  $1  fbr  2  years  1 1  tnonths    =  $0  •  1 75 
Interest  on  $1  for  30  days  —  ja 

^erefore  interest  on  $1  for  2  yrs.  11  m'ths  10  days  =^0-176} 
Then  $0-176?  X  573-83  z=  $101-3766. 


■   "I 


f«l 


m 
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KEY. 
(60) 


[Nat.  Abith» 


Interest  on  $1  for  6  years  9  months      =  $0*405 
Interest  on  $1  for  19  days  = 


^6 


Therefore  ihterest  on  $1  for  6  years  9  m'ths  19  days  =  $0*408^ 
Then$0-408i  X  642-30  =  $262 '16545. 

(61) 

Interest  on  $1  for  5  years  5  months      =  $0'325 
Interest  on  $1  for  1  days  =:  ii 

Therefore  interest  on  $1  for  5  years  5  months  7  days  =  $0«326i 
Then$0-326J  X  1427'875  =  $466'm2. 

(62) 

Interest  on  $1  for  4  years  7  months      =  $0*2  75 
Interest  on  $1  for  16  days  =  2§ 


Therefore  interest  on  $1  for  4  years  7  m'ths  16  days  =  $0'277§ 
Then$0'277J  X  709*63  =  197'040596. 


(63) 

Interest  on  $1  for  7  years  7  months      =  $0'455 
Interest  on  $1  for  22  days  =  3| 

Therefore  interest  on  $1  for  7  years  7  m'ths  22  days  =  $0'458§ 
Then$0«458JX2463-20=$1129-7877+$2463'20=$3592-9877. 

(64) 

interest  on  $1  for  9  years  9  months      =  $0'585 
Interest  on  $1  for  9  days  =  IJ 

Therefore  interest  on  $1  for  9  years  9  m'ths  9  days  =  $0*586 J 
ThBa$0'586|  X  999*99  =$586 •494135. 


IS  265,  256.J 


U0 


lntereBton$lft,t3yeMs4moiitlis     =±  so.20 
Interest  on  $i  fot  2I  days  I  4. 

Therefore  interest  on  $1  for  8  years  4  m'ths  37  days  =1j:^ 
Tlien  $0.2046  X  GS-tO  =  $l4.049lJ  ^ 


(66) 

Interest  on  $1  for  3  years 
Interest  on  $1  for  28  days 


=  $0-18 


4§ 


Therefore  interest  on  $1  for  3  years  28  days  ="$6^ 
Th^n  $0.184§  X  742-6^  =•  $187,139. 


•(67) 

Interest  on  $1  for  7  years  4  months      = 
Interest  on  $1  for  li  days  ^ 


•44 


1^ 


Therefore  interest  on  $1  for  7  years  4  m'ths  11  days  =1?^^ 
Then  $0,441^  X  200  =  $88-366  +  ^200  =  $J588.366.     ^ 


(68) 

Interest  on  $1  for  9  years  3  months 
Interest  on  $1  for  9  days 


=  $0'556 
11 


Therefore  interest  ofa  $1  for  9  yea^s  3  mohths  9  dAys  J'^^^^i 
Then  $0-fi566x  743-63=4413.8300954.$748^634ll5Y.460095 


S  =:  $0'586i 


i*dge  25fe. 

I 

(70) 

Interest  on  $1  ^t  6  per  cerit.  for  given  time  =  fO-S-j^s 
Interest  on  $12&4.56  at  6  per  cent.  fOr  given  time  =  $0,526?  x 

1234-66  =  $650-2016.  ^^-o^^i  X 

Hence  interest  on  $1234-56  at  7  per  cent  for  giv^n  lis- ^ 

1650-2016  -f  oAe  sixth  of  $€S0-'2016  =  f  758 '66^15,  "  "" 

K 


I'i'  < 
•J  i 

lit 
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KEY. 


01) 


{Nat.  Abita 


Interest  on  $1  at  6  per  cent,  for  given  time  =  $0'126f . 
Interest  on  $98T6'54  at  6  per  cent,  for  given  time  =  $0'126^  X 

98'76'54=  $1262  •61449. 
Hence  interest  on  $98*76 '54  at  3  per.  cent,  for  given  time  = 

$1252-6'7449 -i- 2  =  $626-33'7245. 

(t2) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0«216§. 
Interest  on  $115 '30  at  6  per  cent,  for  given  time  =  $0*216|  X 

•715-30  =  $154.98166. 
Hence  interest  on  $715 '30  at  8  per  cent,  for  given  time  = 

$164'98166  +  one  third  of  $164*98166  =  $206*6422, 

(T8) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0'141i. 
Interest  on  $556 '55  at  6  per  cent,  for  given  time  =  $0'141J  X 

565'55  =  $'78-511"73. 
Hence  interest  on  $665  •  56  at  12  per  cent,  for  given  time  = 

$'78'61773  X  2=  $167-03646 +$555-65  =  $n2'58546. 

(74) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-016§. 
Interest  on  $7766-65  at  6  percent,  for  given  time  =  $0-016§  X 

7766-55  =$129-4425. 
Hence  interest  on  $7766-55  at  5  per  cent,  for  given  time  = 

$129-4425  —  one  sixth  of  $129-4426  =  $104-86875. 
Amount  =  $104-86876  +  $7766-55  =  $7874-41875. 

(76) 

Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-521  J. 
Interest  on  $500  at  6  per  cent,  for  given  time=  $0-521J  X 

500  =  $260 -666  J. 
Hence  interest  on  $500  at  16  per  cent,  for  given  time  = 

$260-6661  X  2|  =  $696-111  +  $500  =  $li95'iii. 


I 


[Nat.  Abitb^ 


=  $9-126f  X 
giren  time  = 


Page  266.] 


KEY. 
(76) 


161 


Interest  on  $1  at  6  ner  cent  fm.  «;,,««  *• 

Interest  on  $576  at  6  per  c^t^^^^^^^^^ 
676  =  $118 .752.  ^'^'''  *""'  =  «<>-206i  X 

Hence  interest  on  $576  at  6  per  cent,  for  given  time  -Sna.-rB, 
-  one  sizth  of  $118,752  =  $98.96.         "'^ '™«~*118.762 


•216§. 

=  $0-216!  X 

given  time  = 
6-6422, 


i-141i. 
=  $O.Uli  X 

r  given  time  = 
^712-68646. 


Q-016S. 

e  =  $0-0161  X 

r  given  time  = 

-86875. 

J74.41875. 


)-521J. 

j=  $0-621 J  X 

given  time  = 
l5-iii. 


(77) 

•  Interest  on  $1  at  6  per  cent,  for  given  time  =  $0-1514 
Interest  on  $2478-91  at  a  nc  ««r+  4>  «  —  ♦"  i^l%. 

2478 .91  =  $376  38116  '  ' '"  *^"'"  *™«  =$0-161^  x 

^'tZ^^Z''  °^  ^2478.91  at  4J  per  cent,  for  given  tim«  ^ 
$376.38116  -  one  fourth  of  $376.38116  =  $28r286. 

(78) 
From  May  9th  to  December  11th  —  9i«  ^„ 

at  6  per  cent,  for  216  days  =  io:;;36         '''    ''*''^^*  ^"  ^' 
Inte^ston  $780  at.per  cent,  for  2l6days  =  $o.036  X  780  = 

(79) 

From  August  16th  1851  to  June  19th  1852  -  30fi  ^»  '     • 

Interest  on  $1  at  6  ner  rflnt  ft..    •         .      "~    ^  '^^^^^ 
Interest  on  $1830  63  at  6  ptr     r^^^^  ^  V'"'''' 

1830.63  =  $93-97234  ^'^'^  ''"^^  =  ^'''^H  X 

Hence  interest  on  $1830-63  at  7  per  cent   fnr     • 

$93.97234  +  one  sixth  of  $93.9?234  =  $109-63^  '"^  =   . 

(80) 

From  September  3rd  1858  to  January  9th  1859  -  128  H. 
Interes   on  $1  at  6  per  cent,  for  given  time  =  S^nou     ^'• 
Interest  on  $6200  at  6  ner  P*.n+%  !50-021J. 

6200=  $132-266.      '  '"'  ^^"'°  time  =  $o.021J  x 

Amount  =  $132-266  +  $6200  =  $6332-266. 


^  %i 


16^ 


[Nit.  AttSTtt. 


Page  258. 

.     (82) 

From  June  2nd  to  July  Ittli  there  are  45  dsiys. 

«    July  17th  to  October      6th        "        81    " 

"  October  6th  to  December  11th  "  66  " 
«  December  11th  to  March  29th  "  109  " 
"    Match       2^th  to  October       1th        "      192    « 

'   Whole  sum  $1217-30  for    45  days  =  $64778'60  for  1  day. 
Ist  endorsement     207-80 

Balance        $1009  •  50  for    81  days  =  $81 769  •  56  for  1  day. 
2nd  endorsement    209  -  60 


Balance         $799-90  for   66  days  =  $52793-40  for  1  day, 
3rd  endorsement     320  -  90 


Balance  $479-00  for  109  days  =  $52211-00  for  1  day. 

4th  endorsement     421-83 


Balance  $57*17  for  192  days  =  $10976-64  for  1  day. 

Whole  interest  =  that  of  $252529-04  for  1  day. 

Interest  on$252S29'04  at  6  per  cent,  for  1  year  =  $15151-7424. 
Henc6  interest  for  1  day  =  $15151-7424  -r  366  =  $41 -5116. 


Then  interest  due 
Balance  on  Note 


=  $41-5116 
=  $57-17 


Principal  and  interest  due  =  $98-6816 


P«f e  62,8.J 


Kir. 


m 


From  irth  June  to   fifh  q-  .     . 

:;      5th  September  to    7^  S  1"  ?  *^--- 80  da^. 


"     5th9«r.;    u  °^^»eptember 

"      5  J  ^«Ptember  to    7th  December 

"      7th  fT  *°    nh  February 

"    19^  nT    *°  19th  December 
I9th  December  to    Ut  May 


u 

ti 

t( 

(( 

.<( 


93  " 

186  « 

241  4' 

315  « 

133  " 


"^''hole  sum  $7348  •25  fnr   oa  ^ 
I8t  endorsement   2463-80  ^  ^^^' =  ^^8 7860- 00  for  l  day. 

Balance       $488^45  for    qq  ^ 
2nd  endorsement    392-20  ^*^'  =  ^*54253.86  for  1  day. 

Balance       $4492 '^i^f     lao  a 
3rd  endorsement     982-20  ^^^  =  «836568.50  for  1  day. 

Balance       $3510-05  fnr  o>ii  ^ 
4th  endorsement  2842  -90  ^^'  =  $845922-96  for  1  dajr. 

Balance         S667«i^f 
«th  endorsement    317-23  *'^'  =  $210162.26  fop i day. 

B.H.oe       i;;;:;7fo,,33da,s=  ..663..  3e  for.  a., 
mole  intoest  =  that  of  ii^i^TJT^  J^ 

Interest  on  $298028fi-m  «*o 

Hence  interest  for  ld;L|r384\1-t^ 

ay      $238422-8808  -^  365  =  $663-2133. 


Then  interest  due 
Balance  on  Note 


=    $653-2133 
=   $349-92 


Principal  and  iutere^t  due  =:ili^;:iijj 
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KEY. 


[Nat.  Arith. 


$1800 
108 

$1908 
114'48 

$2022-48 
121-3488 

$2143-8288 
128-629728 

$2272-458528 
136-347511 

$2408-806039 
1800 


Page  269. 

(2) 
Principal. 
Interest  for  lat  year. 


Amount  for  1  year  =  principal  for  2nd  year. 
Interest  for  2nd  year. 

Amount  for  2  years  =  principal  for  3rd  year. 
Interest  for  3rd  year. 

Amount  for  3  years  =  principal  for  4th  year. 
Interest  for  4th  year. 

Amount  for  4  years  =  principal  for  6th  year. 
Interest  for  5th  year. 

Amount  for  6  years. 
Given  Principal. 


$608 '806    =    Compound  interest  required. 

(3) 
$700  Principal. 

49  Interest  for  1st  half  yejir. 


$749 
52-43 

$801*43 
56-1001 

$857-5301 
60-027107 

$917-557207 
64-229004 

$981-786211 
68-725034 

$1050-511245 
73«535787 


$1124-047032 
700 


Amount  for  1  half  y.  =  principal  for  2nd  half  y. 
Interest  for  2nd  half  year. 

Amount  for  1  year  =  principal  for  3rd  half  y. 
Interest  for  3rd  half  year. 

Amount  for  U  years  =  principal  for  2nd  year. 
Interest  for  2nd  year. 

Amount  for  2nd  year  =  principal  for  5th  half  y. 
Interest  for  5th  half  year. 

Amount  for  2i  years  =  principal  for  3rd  year, 
Interest  for  3rd  year. 

Amount  for  3  years  =  principal  for  7th  half  y. 
Interest  for  7th  half  year. 

Amount  for  3J  years. 
Given  Priscipal. 


$424'04t  =   Compound  interest  required. 


Page  289J 


$673*40 
20*202 

$693*602 
20*80806 

$714*41006 
21*4323018 

$735*8423618 
22*0752708 

$757*9176326 
22*7375289 

$780*6551616 
23*4196548 

$804*0748163 
24*1222444 

$828*1970807 
24*8459124 

$853*0429  = 
673*40 


166 


Kir. 

Principal. 

Interest  for  Igt  quarter. 


$179*6429   = 


$860 
34*4 

$894*4 
^5*776 

$930*176 
37*20704 

$967*38304 
38*69532 

$1006*07836 
40*24313 

$1046*32149 
41 '85285 

$1088*17434 
860 

$228 '1743 


Compound  Interest  required. 

Principal. 

Interest  for  1st  half  year. 

—  Arnount  for  3  years  required. 
Given  Principal. 

—  Compound  Interest  required. 


166  VMt,  [Nat.  Ann. 

Pag«  201. 

(8> 

By  the  table  the  amH  of  $1  at  6  peir  cent,  for  1 1  years  =c  %X  '9983. 
Then  $1*8983  X  8*75  =  $1631 '0125  ==  Amoant. 

8T5  Principal.  . 

$786*0126  s:  Interest. 

(9) 

By  the  table  the  am't  of  $1  for  the  given  time  and  rate=s$2'77247. 
Thou  $2*77247  X  643*98  =  $1785*41623  =  Amount. 

643*98  Principal. 


$1141-43623  =  Iotereflt. 

(10) 

By  the  table  the  am't  of  $1  at6Lper  cent,  for  45  yeaM:i;$l3-76461. 
Then  $13*76461  X  '01  =  $'137646  =  Amount. 

•01  Principal. 


$•127646  =  Interest. 


(11) 


By  the  table  the  am't  of  $1  for  the  given  time  and  rate=$2-28793. 
Then  $2*28793  X  78*2  =  $178*916  =?  Amount. 

78*2  Principal. 


$100*  716=:  Interest. 


(12) 

By  the  table  the  am't  of  $1  for  the  given  rate  and  time=$2'40662. 
Then  $2*40662  X  777*77  =  $1871  •7968  =  Amount. 

777^77  Principal. 

<Ki  094.0268  =  Interest. 


ii! 


i*^M  2ej,  aea.j 


KM% 


Hf 


X44  6s.  9d.  ss  £44.2876 
™  "■  r^^oT""'  '"''  <"•«'»'«  P«r  cent,  for  il  y,„a-.£i  .89.3 
ThenXl.8983  X  «.,8,5=^,4.07.96  =  «4  TT=fL7nt 

44    6  9     Principal. 
iJ39  15  8  =  Interest. 
(14) 

nvth.  ♦  M     *u   ''^^^  ^'-  ^iJ- =^32-240625. 

i:i'26632.     Then  £1.26632  X  32-240625  = 

MO'lBilOlQ  :^  £40  15  lOJ  nearly  .-=  An  omit. 
J2    4    H     Principal. 

•£8  11     1    =    Interest. 


:fl 


Pagfe  262. 
(16) 
Amount  of  $i  for  1  ▼«*«  at  4  ««- 

$7439  -87  -^  1 .31593  =  $5653  -697. 

(17) 

Amount  of  $l  at  6  per  cent  for  20  years  =  f  2.6533 

$9193.90^2.6533  =  13465.081. 

(18) 

-£695  lOs.  2H=  £595.51. 

Amount  of  £l  at  6  per  cent  for  3  years  =  £i .  19102 

£595.51  .M.19102  =  £500. 

(19) 

Amount  of  $1  at  e  per  cent  for  7  years  =  $1. 50363. 
■ —  -'  •"  ^  ""-oa  =  iiP4Y:jy-z95. 


i 


V     ■ 


Mil 
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KEY. 


(20) 


[Nat.  Abith. 


£268  OS.  4H-  =  £268*02. 

Amount  of  £1  at  5  per  cent  for  6  years  =  £l  •3401. 

£268-02  -^  1-3401  =  £200. 


* 

Page  263. 

(3) 

Here  j1  =  $962,  r  =  -04,  and  t  =  1. 

Whence  l  +  rt 

Jl 

962 

rnu-%*                 —      ^                     — 

=    $925. 

1-04 

1  -{-rt 

=  1-04. 


(4) 

Here  Jl  =  $2202,  r  =  -06,  and  ^  =  6- 75.      Whence  l+rt  = 

1-345. 

Jl  2202 

Then    P    =    =    =    $1637-174. 

1  +  r<  1-345 

(5) 

Here  Ji  =r  $1003-50,  r  =  -06,  and  f  =  J  year.    Wh  nee  l  +  rt 

=  1-04. 

Ji                 1003-50 
.Then    P    =    =    =    $964-9038. 


1  +  rt 


1-04 


<6) 


Here  J  =  $716,  r ; 
Then    P    = 


=  -08,  and  <  =  -i^  year.    Whence  1  +  rt 
1-04J. 

Ji  716 

-^,^    ==    =    $684-0764. 

l  +  rt  1-041 


FPi 


[Nat.  Abith. 


£1-3401. 


+  r*  =  l-04. 
$926. 


mce  1  +  rf  = 
537 '174. 


Vlv  nee  l-\-rt 
5964-9038. 


jnce  I  -^  rt 
34-0764. 
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Here  ^  =  $1342-50,  r  =  .065,  and  t  =^  year.    Whence  1  + 

r^  =  l'022ff. 

mu  D  -^  1342-50 

^     =     rrZ    =     =     $1313-266. 

1  +  rt  1 '02211 

(8) 

Here  ^  =  $2400,  r  =  -05,  and  t  =  m  year.    Whence  1  +  rt 

=  l-03if. 


m^         „                "^  2400 

Then    P    =    ~ -_    

l  +  rt  l-osij 

'  (9) 


-    =     $2324-84. 


Here  ^  =  $2202,  r  =  -05,  and  /  =  -75  year.    Whence  1  +  rt 

=  1-0375. 
$2202  ^  1-0375  =  $2122-40963+  =  Present  worth. 
$2202  -  $2122-40963+  =  $79-59036  =  Discount. 

(10) 

Here  ^  =  $4360,  r  =  -06,  and  t  =  1^.    Whence  1  +  rf  =  1-085. 

Then    P    -        *^  *^^° 

men    /-    _    -_^    -_    _.    $4018.43317. 

l  +  rt  1.085 

(11) 

Here  ^  =  $1647,  r  =  -06,  and  t  =  ji  year.    Whence  l+rt  = 

1-055. 

Then    P    -        *^  ^^*^ 

~    7^~:    -    =     $1561-13744. 

l+rt  1.055 

(12) 

Here  ^  =  $2000,  r  =  .06,  and  t  =  3^.    Whence  l+rt=  1-215. 
TK         D  -^  2000 

ihen     P    =    ^_^    ^    _ ^    $1646-09053. 

l  +  rt  1.215 


'■■a. 

ill 


m 


{N4T.  Akuto. 


Hew  4  ^  $a07Q  •!«),  r  =  .<)$,  ©n^  <  =  1^^.    ^yh^aee  X  +  r(  = 

4  20Y0-90 

Then    P    =    =    =    $1918-9806. 

l  +  rf  l-07i.J 

$2070  —  $1918 '9806  =  $151-919  =  Discount  required. 

(14) 
Here  Ji  =  $970  -68,  r  =  '08,  and  *  =  ^  year.    Whence  1  +  rt 

=:1-07J. 
4  970-63 

Then    P    =     — -—    =    ,    =    $904-313. 

l-{-rt  1-07J 

(15) 

Herp  in  first  CASe  4  -  $J513,  r =-07,  and  <  =- S  year.    Whence 

1  + rigs  1-035. 

4  1612 

Then    P    =    ,m^^  ,u    =     , ,  ,,,     =    $1460-8695. 
1  +  rt  1-035 

Also  4  =  1612,  r  =  -07,  and  /  ==  1.    Whence  1  +  r*  =  1  -07. 

-4  1512 

Then    P    =    -^ .    =5:    —^    =    $1413-0841. 

1  +rt  1-07 

$14eD'86P6  +  $1413-0841  =  $2873-9536  =  Present  worth  of 

whole  amount. 
$3024  —  $2873-9536  =  $150-0464  =  Discount  required. 

(16) 

Here  in  first  case  4  =  $440,  r  =  -08,  and  <  =  1  -25.    Whence 

l  +  r*=l-l. 

4  440 

Then  P  =  — ^—  =  —  =  $400. 
1  +  rt  1-1 

In  second  case  4  =  $896,  /  =  -08,  and  i  =  1  -5.  Whence  1  + 

.  =1-12. 
4  896 

Then  P  =  =  =  $800. 

1  4- rt  1-12 

$400  +  $800  =  $1200. 


\,t.    Whence 


I*K^«2fl^^i6.] 


KXT. 

Pa^  2f65. 
(18) 


mi 


Her6  the  time  the  note  has  to  rtrn  fe  2  years  3  r«A«*Ki.  o  i  .. 
Interpst  of  $1  at  7  per  cent  for  2  yrs   aT^^         *^^'  ^  ^*^«- 
Interest  of  $(,86  at  T  per  cent  for  T^ea^'  3  '"ZT  T.''''^' 

(19)  ' 

Here  the  time  the  note  has  to  run  is  lo^  ^o«-     o 
Interest  of  $1  at  8  per  cent  ^3  i'^t^^^^^^  ^'^'l^  ''  <^m. 
Interest  of  $640  at  8  per  centr3  ;lt^I3=/^;l^^• 
$0.022|  x  640  =  $14.6488.  ^ 

(20) 

Here  the  time  the  note  has  to  run  is  94  days  -  S  ^^mu  j,  ^. 

Interest  of  $1  at  6  p*r  cent  for  3  mm,?^  a1  ^'  *  ^^J'^' 

Interest  of  $563.80^t  6  p  /ce^^^^^^^^ 
I0.0.|xa63.80=$8.8328^a:r$r-^^^^^^^^^ 


5.    Whence 


Page  266. 
(22) 

'tmVi?'  '"  '"  ''''  ^*  ^  P--  =  ^''Omi,  and  this  taken 
from$lg.es  3,n,erof^ 

Ihen  $3765  ^  0-9819J  =  $3824-lfr. 
(23) 

worth  of  *1  *'  '^'^  '  """"»*"  » -"^S  =  present 

Then  -lilur-SO  -^  0-9746J  =  $im-l3i. 
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KEY. 
(24) 


[Nat.  Abitp. 


Interest  on  $1  for  48  days  at  3i  per  cent  =  $0-004|,  and  this 
taken  from  $1  gives  a  remainder  $0 -9951  =  present  worth 

of  $1. 

Then  $713-90 -r  0-995i  =  $71'7-24'71. 


Page  268. 


(4) 

$200  X  3  =  600 
150  X  4  =  600 
250  X  6  =  1500 

600        600)2700(4J  months. 
2400 

300) 

600) 


(5) 

J  X  0  =  0 
i  X  3=    I 
J  X  6  =  li 
i  X  9  r=  2i 

I  l)4i 

4i  months. 


lilt' 


(6) 

$50  X  2  =  100 
40  X  5  =  200 
30  X  7  =  210 

120        120)510(4i  months. 
480 

30) 

120) 


0) 

$1000  X  0  =        0 

1500  X  1  =  1500 

600  X  3  =  1800 

too  X  5  =  3500 

1400  X  7  =  9800 


5200    5200)16600(3sfg^  months. 
15600 


1000  J 
5200) 


iS 


Nat.  Abitb. 


Pages  266-269.] 
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(8) 

Six  months  from  I6th  January  =  I5th  July,  and  from  1st  July 

to  15th  July  there  are  14  days. 
S«  months  from  JO th  February  =  loth  August,  and  from  1st 

/"l7  to  10th  August  there  are  40  days. 
Six  months  from  6th  March  —  Mh  sjn«+«w.K  ,  1 

+«  «Vv.  a    !     r       September,  and  from  1st  July 

to  6th  September  there  are  67  days 

S«  months  from  8,w„„e  =  8.h  DecemW,  and'from  Ut  July 

to  8th  December  there  are  160  days. 


$3760  X    14 
3000  X     40  ; 
2400  X     67  ; 
2260  X  160  : 


:    52600 

: 120000 

160800 

360000 


11400 


11400)693300(60|i  days. 
684000 


9300) 

Therefore  the  note  must  be  made  payable  on  the  61st  day  from 
the  1st  of  July,  which  is  the  Slst  of  August. 


Page  269. 


(2) 

Whole  stock  :  A's  stock  : :  whole  profit  :  A's  profit. 
Thatis,$4300:$3000::$iii7:il!2l^ 

11117  -  $779.302f  =  $337-697  =  B's  share. 


m 


{VVi.  AftiVk 


Whole  stock  =  $6470  +  $3780  -f-  $9860  =  $20110. 
Whole  stock  :  A'is  stock  ::  whole  profit :  A's  profit. 

78^.^0  X64'.'0 

That  i8,$20110:$6470 ::  $7890:— c=$2538-453-|=A'f  ah. 

20110 

Again,  whole  stock  :  B's  stock  : :  whole  profit  :  B's  profit. 

7890X3780 

That  is,  $2()110;$3'5f80 : :  $7890: ™$1483-06S+r:=B'8  sh. 

20110 

Lastly,  wbola  i^66k  :  G'is  stock  ::  whole prufit  :  O's  piofit, 

7890X9860 
That  is,  $201 10:19860 : ; ,!  Ja0O^ '■ i-=$S8e8-493+=0's  sh. 

20  no 


(4) 


Whole  stock  :  B's  stock  : :  whole  gain  :  B's  gain. 

80  X  120 

That  is,  $320  :  $120  ::  $80  :  ■ =  $30  =  B's  gain. 

320 

Again,  whole  stock  :  G's  stock  ::  whole  gain  :  G's  gain. 

80  X  200 
That  is,  $330  :  $200  ::  $80  :  — -^-i.  *=$50  =  O's  share. 

320 


(5) 


Is! 

Whole  stock  :  B's  stock  : :  whole  gain  :  B's  gain. 

728  X  1200 

That  is,  $2800  :  $l'-400  ::  $728  : =  $312  =  B's  gain. 

2800 

Again,  Svhole  stock  :  H's  st6ck  : :  whole  gain  :  O's  gain. 

728  V  1600 

That  is,  $2600  :  $1600  : :  '$^B, :  — — —  =  $416  =  C's,  gain.    I' 

'    "  2800  .       .  •■  r  ^ 


[ITa^.  AMti. 

$20110. 
's  profit. 

163-1-=A'R  ah. 

:  B'3  profit. 

0t>3+:=:B'S8h. 

:  O's  piofit, 
493+=C's  3h. 
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(6) 


Whole  stock  :  B'a  stock  ::  whole 


amount  to  be  divided  :B's  share. 


That  is,  S3  :  $2  :;  $100  :  }^__  . 

~       —  *66'66f  =  B's  share. 

Ag«ln,wi.o!»«k  :  O'ssfk  ;:  whoIeamo'ttobedWded  :  C'ssh'e 


~  X392?  =  B's  share. 

.enoo_i;382?  =  je70H  =  O's  share. 


8  gain. 
=  B's  gain. 
:  G's  gain. 
=  O's  share. 


(8) 


casks,  casks.   180X200 


900  :  200  ::  I80  ; 


900  •  300  ::  lao  • 


900 
180X800 

900 


=  40  casks  =  B's  losjs. 


=  60  casks  =  O's  loss. 


180  —  (40  +  60)  :^  80  casks  =  D's  loss. 


's  gain. 

12  =  B's  gain. 

:  O's  gain. 

16  ==  C'^  gain.    I 


(9) 

$1800  :  $800  ::  $100  •  ^^^^__ ^..  ^^^     ^, 

^   .  ^luu  .   „ .  ~  $44  •  44  J  =  B's  share. 


$1800  :  $600  ::  $100 


1800 
100X600 


=  $33-33j  =  O's  share. 


$44.44J  +  $33.33J  =$77.nffand  $100-$77.m  = 
$22 -22^  =  D's  share. 


% 
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KEY. 


[Nat.  AaiTffi 


6:1::  120 


6:2::  120 


(10) 

120X1 

6 
120X2 


=  20. 


=  40. 


ill       I 


6:3::  120 


120X3 


=  60. 


(11) 


Whole  loss  =  $900  —  $540  =  $360. 

360 
8:1::  $360  :  —  =  $45  =  B's  loss. 


8 

360X2 


=  $90  =  O's  loss. 


8:2::  $360 


$45  +  90  =  $135,  and  $360  —  135  =  $225  =  D'a  loss. 


$12  :  $6  ::  $1320 


$12  :  $4  ::  $1320 


$12  :  $2  ::  $1320 


(12) 
1320  X  6 

12 
1320  X  4 

12 
1320  X  2 


>  =  $660  =  B'S  gain. 


7  $440  =  C's  gain. 


<  =  $220  =±  D's  gain. 


(18) 


£35  +  jE29  =£  £64,  and  £110  —  £64  =  £46  =  D's  profit. 
D's  profit  :  B's  profit  ::  D's  stock  :  B's  stock. 


Thati8,£46:£35::£1090: 


1090X35 


46 


.  =  £829  6s.  lliid.=B'3  St. 


Again,  D's  profit  :  C's  frofit  ::  D's  stock  :  C's  stock* 


That  is,  £46:  £29::  £1090; 


1090X29 


.  =  £6aT  as.  6Ua.= '-'  s  bi. 


46  • 


P«ge«  270,  271.] 
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Page  271. 
(2) 
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$357  X    6  =  $1785  for  one  month  ^ 

m  X  il  -    ml  f  °"'  """"^^  (  ==  ^''^'  ^''  '^'  «»«°th. 
104  X  n  =    1694  for  one  month  * 

W0J6  :  $1785::  $347-20  .ill^!^'^  J,., 

6076 

»m,:  $25,7::  $347.0  :!f!:f!!l!^'^,„,.,„ 

6076 

»eo76:$i604::$347..o:!lI:f!!l!f!!  =  j,,.,„. 


6076 


(3) 


40  X  6  =  240  for  one  month  ^ 

50  V  f  ""  \^!  5°'  °"'  "''^*^  C  =  *^°  ^^'^  o°«  °»onth, 
50  X  1  =    60  for  one  month  ) 

160X240 

440 
160X150 
'         '■'■  *""  •  -nr-  =  *"-"Ai  C's share. 

440 
160  X  50 
440  :    60  ::  $160  : ==  $13. is^ ;  D's  share. 


>   =£.: 


£3500  for  one  iaonth. 


440 


•£150  X  6  =  £900  for  one  month 
200  X  3  =  600  for  one  month 
125  X  16  =  2000  for  one  month 

X3600:£900::;e29li3s.4d.:l!i'i!!:ii!l!!!  =  ^„ 

3500 

«500:^eoo::;eaoii3».4d.:f!!il!:±l'!!  =  ^5o 

3500 

- -  jE291  ISa  All  voonn 

*iiOO0;i;2000--i!2qi  iQa   AA  .  — ,^«Vvv 

x^uuu . .  X291  13s.  4d -£166  13    ^^ 

3500 
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(5) 

$4000  X  12  =$48000  for  one  month  'j 
3000  X  15  =  45000  for  one  mo  i  . !    --  ibi  ''aOOO  for  one  month. 
5000  X    8  =  40000  for  ono  luonth  ^ 

665X48000 

$133000  :  $48000  ::  $66P =  $240;  Bs  share. 

133000 
665X45000 

$133000  :  $45000  ::  $665  : =  $22'^  •  O'f  "bare. 

133000 
665X40000 

$133000  :  $40000  ::  $666  ; =  $200  ;  D's  share. 

133000 


(6) 

56  X  12  =    6*72  for  one  day  \ 
64  X  15  =    960  for  one  day  >  =  3072  for  one  day. 
80  X  18  =  1440  for  one  day  * 
320X672 

3072-  672::$320:. -  =  $70  =  rent  to  be  paid  by  1st  troop. 

3072 
320X960 
3072:  960::  $320: =$100=    " 


(( 


3072 
320X1440 

3072: 1440::  $320: =  $150=  " 

3072 


({ 


"■   2nd    " 
«    3rd    " 


1 1'  •' 

'Wi'ii 


(8) 

Sum  of  profits  =  240  -!-  POO  +  400  =  $1440. 
Whole  profit :  A's  profit  : :  Whole  stock  for  1  m.  .  A's  st.  for  1  m. 

34560X240 
That  is,  1440  :  240  : :  34560  :  -—  =  5 tCO  =  A's  stock 

for  one  month.    Hence,-since  A's  stod      ar       for  6  months, 
it  will  be  $5760  -r  6  =  $960. 

(Continued  on  next  page.) 
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Whole  profit  :  B's  P-fit     W,,,,  3,,,,  ,^^  ^  ^  .  ^,^ 

H40  :  800  ••  34560  •ff?''''''       , 

•  ~;;r"  =  ''''°  =  2'«  «*o<^k  for  one 

Whole  profit  :  O's  profit  .whole  stockforl..  :  O'sst.for  1.. 

1440  :  400::  34560  :!!!!!^^>,,,,,^,,     ,    , 

J"^^^       -  $9600  =  O's  stock  for  one 

month  and  hence  his  stock  will  be  $9600  ^  16  =  $640. 

(9) 

A's  profit  was  $240  for    6  months  —  «aa    /•     , 

B's  prom  W.S  $800  for  12  Z  J   Z  *  "    f"     ""■"'• 

/"""Of  profits  fori  month  =  $1331 
W.„-„.profitf„rlm.:  A-sprofitforln,.  ::  whole  stock  ;  A.„,. 

~3p  =    ^960  =  A's  stock. 

'ooxesf 

— j^-     -=    1600  =  B's  stock. 

3200X26  J 

"-^— =    $640  =  C's  stock. 


133i  :  40 
133J  ;  66§ 
133J  :  26§ 


:  3200 
3200 
3200 


^4) 

^'    12i  =r  .^selling  price. 
$0^  ^  buying  price. 

^    $0 -03}  =  gain  per  lb. 
|*0-03J  X  317  =  $11,095, 


Page  275. 


(6) 


$1-20    =  Selling  prk 
$0«R7i  =  biiring{„ice. 

^-  --3  «_  gam    -TDusnei. 
>0-32i  X  2138=     .34-8C 
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(6) 
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$0'16x311fXl3=$618'16  =  co8tof  13  barrels  at$0'15  per  lb. 
$736  —  618 '16  =  $116 '86  gain. 


II 
I 


(7) 

$3'15X22xn=$llT8'10  =  price  of  It  kegs  at  $3*15  per  gal. 

$0'3iri  X  llTS'l  =  $441''78(r6  =  ad  valorem  duty. 

$1178'10  + $441-7875 +  $26-33  =  $1646-2175  =  whole  cost. 

$1646-2175  — $1626  =  $21-2175  loss. 


Page  276. 

(10)  - 

Here  for  every  $1 1  expend  I  wish  to  receive  $1-30,  and  hence 
the  selling  price  wUl  be  $3-25  v  1-30  =  $4-22J. 

(11) 

Here  for  every  $1 1  expend  I  wish  to  receive  $1-05,  and  hence 
the  selling  price  will  be  $1-05  X  13420  =  $14091. 

(12) 

Here  for  every  $1 1  expend  I  desire  to  receive  $1  •  15,  and  hence 
the  selling  price  will  be  $1-15  X  •!!  =  $0-1265  =  12 J^  cents, 

(13) 

Here  for  every  $1 1  expend  I  wish  to  receive  $1-23,  and  hence 
the  selling  price  will  be  $1-23  X  15*25  =  $18 -751. 

(14) 

Here  for  every  $1 1  expend  I  am  willing  to  receive  |0  -89,  and 
hence  the  selling  price  will  be  $0-89  X  7890  =i  $7022-10, 


P.gei  376-277.J  KEY.  j^i 

Page  277. 

(16) 

Here  the  whole  gain  is  $0-871  —  $0-60  =  $0.27}. 

That  ig,  $0.60  gain  $0.27J,  and  therefore  1  cent  gains  ~  = 

t'A  =  H  of  a  cent. 
And  hence,  the  gain  per  cent  =  i  i  x  100  =  H^a  =  ^^  p„  ^^^^ 

(17) 

Here  the  loss  on  each  lb.  Is  2  cents. 
That  is,  every  13  cents  invested  gives  a  loss  of  2  cents. 

And  ItllZ  T^  ''''*  ^°^''*'^  ^''''  iV  of  2  =  ,V  cents. 
And  hence,  the  loss  per  cent  =  ^V  X  100  =  a,q,a  ,-  jg^^  p^,  ^ 

(18) 

Here  the  gain  on  each  barrel  is  $1-60 
That  is,  every  $6-20  invested  gives  a  gain  of  $1-60. 
Therefore  every  $1  invested  gains  ^  of  160  =  ,«V  of  a  $. 
And  hence,  the  gain  per  cent  =  ,«r  X  ^F  =  25.8^=  25iv  c 


(19) 
Here  the  gain  on  each  yard  is  35  cents 
That  is,  every  $2-75  invested  gives  a  gain  of  35  cents, 
a  doni:.        ""^  ^'  ""^*^'  ^^^°^  ^  of  35  =  ^  =  ^  of 
And  hence  the  gain  per  cent  =  ,V  X  100  =  V,'^  =  12,?^  p.c. 

(20) 

Here  the  gain  on  every  bushel  is  9  cents. 
That  is  every  47  cents  invested  gives  a  gain  of  9  cents. 
Therefore  every  cent  invested  gains  Vr  of  9  =  ^,  cents. 
Ah^  iiCQce  ihe  gain  per  cer^t  =  -,V  X  100  =  \^o.' =,  iq.t^  ^^^ 
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'ii 


EXT. 
(21) 


[Nat.  AsiTri. 


Here  the  loss  on  each  lb.  is  li  cents. 
That  is  every  12  cents  invested  gives  a  loss  of  li  cents. 
Therefore  every  cent  invested  gives  ^^  of  IJ  =  i  of  a  cent. 
And  hence,  the  gain  per  cent  =  i  X  100  =  ^^^  =  12J  p.  c. 

(22) 

Here  the  whole  gain  is  $12*7  ^  $93  =  $34. 

That  is,  $93  gain  $34,  and  therefore  $1  gains  ff  of  a  dollar. 

Hence,  gain  per  cent  =  $|f  X  100  =  ^%<^  =  36ff  per  cent. 

(23) 

Here  the  loss  is  $6742«50  —  $6000  =  $'742 'SO. 
That  is,  $6742  '50  lose  $Y42'60,  and  therefore  $1  loses  ^^rsr 
of  742-50  =  ^g  of  a  dollar. 
Hence  gain  per  cent  =  $^3^  X  100  =  ^^  =  ll^^V  per  cent. 

(24) 

Here  $5'?00  +  $2T5  +  $1987 -32  =  $7962*32  =  whole  sum 
expended. 

Whole  gain  =  $8760  —  $7962*32  =  $787-68. 

That  is  $7962-32  gain  $787-68,  and  therefore  $1  gains  rwhrs 
of  787-68  =  ^^  of  a  $. 

Hence  gain  per  cent  =  $^V«%  X  1^0  =  ^VW^  =  9-89  or 
nearly  10  per  cent. 

(25) 

$4-25  X  723  =  $3072-75  =  price  of  723  yds.  fd>  $4-25. 
$3072-75  X  '07  =  $215-0925  =  amount  for  Insurance. 
$3072-75  X  '22  =  $676-005  =  amount  for  ad  valorem  duty. 
Then  whole  cost  =  $3072  •  75  +  $215-0925  +  $23  •  70  +  $2  -  70 
+  $3-16  +  $676-005  =  $3993-4075. 
Whole  gain  =  $5270  —  $3993-4075  =  $1276«5925. 
That  is,  $3993-4075  gains  $1276-5925  .•.  $1  gains  i^-^tt 

of  $1276-5925  =  Tfig^Wf  of  a  $• 
Hence  gain  per  cent  =  Zfiii\^%^  X  100  =  31 -90749  or  nearly 

32  per  cent. 


Pages  2t7w2t9.J  ^^^ 

Page  278. 

(27) 

Loss  on  $1  is  4  cents,  or  for  every  $1  paid  I  receive  $0-96 
Hence  cost  ==  $24-60  -^.  0-96  =  $25,625. 
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(28) 

Loss  on  $1  is  10  cents,  or  for  everv  ti  n»i^  i,«        •       * 
Hence  cost  =  $2360  4-  -90  =  $2622!2r    ""''''''''' ^'^''' 


(29) 


Gain  on  $l  is  ii  cents,  or  for  every  $1  paid  he 
Hence  cost  =  $7400  4-  1-11  =  $6666-666. 


receives  $!•  11. 


=  whole  sura 


Gain  on  $1  is  17  cents,  or  for  evarv  ti  no.M  »,» 

,  ui  lur  every  ^i  paid  he  receives  $1-17 


(31) 


Loss  on  $1  is  13  cents  or^for  every  $1  paid  I  receive  $0.87. 
$87:  $100  :•  SR^TAn  .  ^^^^  ^  ^^^       ^.^ 


$100  ::  $2-740 


87 


=  $3149-425  ^n«. 


Page  279. 

(3) 

$2  gaine  50  cents. 

Hence  $0.50  :  $o.io  ;•  $2-00  :  i'^^^j? 

60 


=  40  cents, 


v 


'te 


J 


174 


KEY. 
(4) 


[Nat.  Asith. 


2'50X2'80 
$2*00  :  $3 '80  ::  $2 '60  : =  $3 '60, 


2-00 


(5) 


8  ceats  gain  5  cents  in  9  months. 
5X6 
Hence  9  mo'a  :  6  mo's  : :  5  cents  :  - —  =  3J  =  gain  for  6  mo's. 

9 
Six  12 
Sets.  :  12  cts.  ::  3J  :  — — —  =6cts.  gainonl2ct8.  foremo'e, 

8 


Therefore  12  +  5=;:lir  =  his  selling  price, 


(6) 


1-85X'56 

$1*60  :  $1*85  ::  $'65  :  =  $0 '6359375  =  what  L 

1«60 

ought  to  get  in  order  to  sell  at  the  same  profit  as  E. 
But  L  only  gets  60  cents,  therefore  K  has  the  advantage. 
70  yds.  of  cloth  at  $1' 85  =  $1*85  X  70  =  $129 -50 
$129*50 -f.  $-60  =  215f. 


O) 


I      IS 


6    tons  of  butter  at  $102  =  $102  X    5   =    $510 
10  J  tons  of  tallow  at  $135  =  $135  X  lOi  =  $1417-50 

Total  value  =  $1927'50 

Deduct  ready  money,    $600-30 


$1327-20 


«1?l9.'7.5!n  -1.  !S4..20  =  aifi  bftrrfi's. 


[Nat.  Abitb. 


P*ge3  2r9-281.J 


KEr. 


175 


53 '60, 


^ain  for  6  mo's. 
cts.  forGmo's, 


Page  281. 


(3) 

1  OZ.  X  22  : 
12i  «  X  21  : 
n      «     X     9: 


36| 


154  carats. 
262|     « 
153      « 


3e0569i     « 
2         2       « 

T3)1239(15JJ  carats. 


(4) 


2  gallons  f®  14b.  =  28s. 
^  "  /©  12s.  =  I2s.* 
2  '*  (cb  9s.  =  18b. 
^       "       /S    8s.  =  32s. 


9 


9)90s. 
103. 


409 
365 

44 


$75  =  what  L 

as  K. 
*ntage. 
$129'50 


:  $510 
:  $1417-50 

:  $192T-50 
,     $600-30 

$1327'2Q 


(5) 

15  bushels  /©  $i  -20  =  $i8  -oo 
30  "  ^$1.60=  $45-00 
60  "  /©il-io-  $66-00 
83      "        ''O)  $1-76  =  $145.25 


188 


188)1274 -25($1. 458 
188 

86-2 
75-2 

11-06 
9-40 

1-650 
1-504 


i\ 


•146 


ne 


KEY. 


[Nat.  Asitb. 


(6) 


12  lbs.  (d>  50  cents 
16  "  m  72  " 
22  "  (d>  65  " 
18  "  (cb  85  « 
100  "  (cb  42  " 


600  cents. 
: 1152  " 
:  1430   " 
: 1530   " 
; 4200  " 


168 


168)8912  cents  (53^4^  cents. 
840 

512 
504 


168) 


Page  283. 


(11) 


Prices.  Diflterences.  Prices. 

» . 


125  = 


160  —  36. 
140  ~15. 


-15+110 
.25+100 


=  125 


Prices.  Differences.  Prices. 


125  = 


160  —  36  ^     .-15+110) 
—  15  ^   ^25+  100) 


140 


Ans.  35  bush.  ^  $1-10,  15  (cb  $1'60,  15  (cb  $1,  and  25  fcb  $1-40. 
Qf;  b"o>>   ^^  *i-nft.  iR  /^  ifil'40-  15  (o'  $1-10.  end  25  (cb  $1-60. 


Paged  281^283.]  gj^^ 

(12) 

Prices.   Differences.    Prices. 

60  —  15 3  +  42  1 

5 .  7  +  38 


^16  +  30 
Prices.   Differences.    Prices. 


m 


=  45 


;  60  —  16 
50 


-°^; 


3  +  42  1 
+  38 


=  45. 


'15  4.  30 

^ns.  15  quarts  /S)  42  cents,  3  ^  60  cents,  5  /S)  38  cent»,  .  ^  30 
cents,  and  7  +  15  +  22  /S)  50  cents.t 
15  quarts  ^  38  cents,  3  /3>  50  cents,  5  ^'42  cents,  15  /S)  38 
cents,  and  7  4- 15  =  22  /©  60  cents. 

(13) 
Prices.    Differences.    Prices. 
18  +  sT 


12J  = 


■  =  m. 


I  14  +  li- 

-^ns.  i  lb.  fS>  18  cents,  i  m>  17  cents,  i  ^  le  cents  2i  /^ 
15  cents,  2]  ^  14  cent.,  5i  +  4^  +  3i  -  \zi^T^\  ^  . 
2i  +  li  =  4  /5)  10  cents.  ^  ^  ~   ^  '^  ^^  ''^*''  ^°^ 

(14) 
Prices.  Differences.  Pricpg. 

■^M.  3  lb,,  m  K.,  3  m  m.,  2  ®  sa,  »na  5  ^  „4. 


178  KUT.  [If  AT.  Asirt. 

Page  284. 

By  case  I  we  find  that  1*7  quarts  /^  31  cents,  6  ^  IQ  cents,  6 

(8>  19  cents,  and  6  /S>  23  cents  will  make  a  mixture  worth  25 

cents  per  quart. 

6  X  ST 
Therefore  11  qts.  :  81  qts.  ::  6  qts.  :  — —  =  30||  quarts  /® 

17 

16  cents,  and  as  there  are  6  lbs.  at  each  of  the  other  prices,  the 

same  statement  maj  be  used,  and  the  answer  is  therefore  30|^ 

quarts  t8>  each  price. 

(18) 

To  produce  a  mixture  worth  75  cents  per  bushel,  we  require 
45  bushels  /S>  80  cents,  5  (8>  31  cents,  and  5  /S)  68  cents. 

5  X  70 
Therefore  45  bush.  :  70  bush.  : :  5  bush.  :  — — .  =  7 J  bush. 


45 

5X  70 

45 


=  11  hush. 


oats  (Q  31  cents. 
45  bush.  :  70  bush.  ::  5  bush.  : 
barley  (8>  68  cents. 

(19) 

To  produce  a  mixture  worth  Is.  per  lb.,  we  require  IJ  lbs.  /3 
I6d.,  li  fa>  14d.,  and  6  fcb  lOJd- 

Then  11  lbs.  :  50  lbs.  ::  1|  lbs.  ;  50  lbs.  brass  (&  .4d. 
li  lbs.  :  SO  lbs.  ::  6  lbs.  :  200  lbs.  pewter  (d>  lOJd. 

(20) 

/        By  case  I  we  find  that  1  oz.  of  20  carats  fine,  1  of  21  carat8 
fine  and  3  of  23  carats 'fine,  will  make  a  mixture  22  carats  fine. 
Then  1  oz.  :  30  oz.  ::  1  oz.  :  30  oz.  of  21  carats  fine. 
I  nx.  :  30  oz.  : :  3  oz.  :  90  oz.  of  23  carats  fine. 


[NiT.  ABiiir.        I       Pages  284,  286.] 


tO^  quarts/® 


1?9 


Page  285. 
(22) 

lbs.    lbs.     lbs.         iba. 

Therefore  120;  20::  168  :  Ifili! 

126 
quantity/®  $1.00 

120  :  40  :;  168  :  '''  ^  "» 


—  28  lbs.,  the  required 


126      ""  ^^  ^^^''  ^'^^  required 
quantity/®  $1.20. 

m. •  40  :;  168  :i!!fl»  _,,,,,     „ 

120      ""  '  ^®  required 

quantity/®  $1.60. 

120  .  20  ::  168  : „.  .  ^      . 

120       "  ®  required 

quantity/®  $1.80, 

(23) 
To  produtie  d  Mixture  worth  4<>  4,1 

^  53.  and  8  /®  3s.  6d     BuTlt   .^  ^f  ^^''  '''  ^^^"^''^  ^^  i<>^- 
ba.    uut  these  added  together  make  18  lbs 

lbs.  lbs.    lbs.       lbs. 

Therefore  18:  10  ••  27  •  fl^^ 

•  -^  -  15  lbs.,  the  required  quan- 

tity  of  tea  /®  6s. 

^^      --  IJ  lbs.,  the  required  quan- 


tity Of  tea  /®  38. 


ed. 


180 


KEY. 
(24) 


[Nat.  Abitr. 


To  produce  a  mixture  worth  $2 'TO  per  gallon,  we  require  20 
gallons  (d)  $2-40,  10  (cb  $2-60,  10  i®  $2-80,  and  30  (db  $2-90. 
But  all  of  these  added  together  will  make  TO  gallons.    Therefore 

gals.  gals.    gals.      gals. 
63X20 

=  18  gallons,  the  required  quantity 


TO  :  20  ::  63 


70  :  10  ::  63 


70  :  10  ::  63 


70  :  30  ::  63 


70 

of  brandy  ^$2*40. 

63X10 

— —  =    9  gallons,  the  required  quantity 

70 

of  brandy  ^$2 '60. 

63X10 

.  =    9  gallons,  the  required  quantity 

70 

of  brandy /5)  $2-80. 

63X30 

—  =  27  gallons,  the  required  quantity 

70 

of  brandy /a>  $2-90. 


I'h, 

m 

I'M 


Page  289. 

(4) 

1974-80  X  i  =  £T40' 55  =  £740  lis* 

(9) 

765-43  X  §  =  £306-172  =  £306  Ss.  S^^sfd. 

(6) 
8172-19  X  i  =  £2043-0475  =s£i043  Os.  ll^d* 

(9) 

jifi^H  4n-    ■Jii    X>iTio.A-lKQQ  ««,!   TAq-QARflS  .1. ,3^  =  $2479*8194. 


i*M^ 


[Kat.  Abith. 


we  require  20 
.  30  td>  $2-90. 
13.    Therefore 


aired  quantity 


Pages  28d,  290.J 


Kir. 


(10) 


181 


^•na9s.S,d.  =  .na.8.375andna.843T5^,.,3lS.e25. 


•£473  17s.  m.  ~ 


(11) 

i^473. 8572916,  and  473.8672916^.7 
$2030.816964. 


y(r  = 


aired  quantity 


aired  quantity 


uired  quantity 


Si 


Hi^' 


J.  Hid. 


=  <R2/l*79'8194. 


Page  290, 
(13) 

1006.90  ^4.867  =  ^206.88309  =  ^206  17s.  7|d. 


(14) 


916.87  ^4-867  =  X188.38604  =  £188  7s. 


8id. 


(15) 


2114.81  ^4.867  =  £434.52023  =  £334  10s.  4|d. 


•t'2043   lis.   3d.   = 


(17) 

^2043.5625  and  2043.6625  v  4.flfi7 
$9946.01868.  ®^^ 


(18) 


£^^1    7s.    7d.   =  £777.37916  and   777-37916    x    4-867 

$3783-50437.  ^    ^    4  867 


•£557  19s.  5jd.  = 


(19) 

iJ557.9729l6  and  567.972916  x   4. 
$2715.65418. 


RftT  — 


'k 


182 


KEY.      . 


[Nat.  Abitb. 


1  !^ 

\  M 

^''  w 

Page  294. 


(4) 


$16'785'25  X  5*04  =  8459'?  francs  66  centimes. 


Commercial  value  of  the  marc  banco  =:  35        cents. 
Add  1  per  cent  '35      <« 

35-35 
Then  35-35  cents  X  4000  =  $1414. 


(6) 

$35678  X  1*0225  =  $36480 -f  55. 


The  par  value  of  I  ruble  =  "75        cents. 
Deduct  2  per  cent  1*5        " 

•73-5 
Then  73-5  cents  X  2560  =  $1881 '60. 


(8) 


Old  commercial  par  of  JEI  sterling  =  $4,444  =  $4-44444 
Add  8  per  cent  -35555 

$4-79999. 
Then  $4*79999  X  800  =  $3839-999  =  $3840.00, 


[Nat.  Abith.        I       Pageg  294,  296J 


84 


X=: 


^2.^   ^qX  360X1000 


KEY. 
Page  295. 

£1  =r  420d. 
19Jd.  =  1  franc. 
300  franca  =  CO  ducats. 
1  ducat  r-  360  maraveuis. 
'     X  =  £1000. 


183 


x^^ 


-  i^  .4138  maravedia  by  dr.  ex. 


42id.  :  iliooo  ::  272  maravedis  : 
16 


!|t^XlOO(      8X12 

■  -  -    536000  maravedt^  by  direct  exchange. 


1^ 


Difference         564138-1536000  13.  ^„        ,. 

34)28iJ8  138  maravedis. 

ti)£_^  reals  20  maravedia. 
103  piastrea  3  reala  20  maravedis. 

To  whzch  add  10  per  cent,  of  itaelf  =      .4444 

$4888.40^  $4-8887- ^loT-^'  sterling  =  $4-^4 

,      -  .fclOOO  =  amount  of  bill  he  receivp«  if 
he  remits  direct  to  London.  '^ 

$1  =515  centimes.  %  ei^ 

2580cen.  =  i;i  sterling     }^^^888-40__ 

x  =  $4888-40         >  '^         -^976-78526. 

-  £915  15s.  8id.+  =  amount  of  bill  he  receives  if  he  remit. 

through  Paris.  ""''*'' 

35  cents  =  1  marc. 
13i  marcs  =  jei  sterling. 
^_  4888-40         391072         ^  =  ^4888-40. 

•35X13^  '^l;r^'^^°^^'"^^2=i;i015  15s.5d.4-  =  ' 
-ount  of  bill  he  receives  by  remitting  through  Hamburg. 


m 
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^^ 
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itit. 


[Nit.  AkiTB. 


<5) 


•     60  6 

>  X  ss  ■*^*— —————— —^—^^ 


18  cents.         =    1  franc. 
25  francs.        =  240d. 
180d.  =   3  milrees. 

5  milrees.      =  18  marcs  ban, 
1200  marcs  ban.  =  x 
—  $376  =  circuitous  exchange  or  sum  he  pays  for  1200  marks. 

1200  X  '35  =  $420  =  direct  exchange  or  sum  puid  for  1200 
marks.    $420  —  $376  =  $45  =  gain  by  circnitoub  exchange. 


Page  298. 

(3) 
(3)»  =3X3X3X3X3  =  243. 

(4) 

(20)1"  =  20  X  20  X  20  X  20  X  20  X  20  X  20  X  20  X  20  X  20 

=  10240000000000. 

(B) 

(1.05)«  =  1*05  X  1*06  X  1*05  X  1*05  X  1*05  X  1*05  = 

1-340095640625. 

(6) 

(f)'  =  *x8x*xjx|x§x*  =  ^Ms. 

a)6=|X^Xi-Xf  X^  =  i?^/ff. 


(8) 


[Nit.  AkiTB. 


Pa^  29fi-304.] 


KJST, 


t8& 


•    60  6 


I  for  1200  marks. 

iin  paid  for  1200 
toub  exchange. 


:43. 


)  X  20  X  20  X  20 


1-05  X  1-05  = 


Page  299. 


(9) 


4«X44x4»X4^=4«  +  4  +  6  +  7_.xa 


(10). 


13--13«  =  13xr-.  =  i3,.  ^33^,^ 


(11) 


(12) 


(13) 


—  T-Ti^iV* 


(4) 


^^. 

195364(442 
16 

84)353 

336 

1  Q  rt  1  4  At  ffs 

882)1764 
1764 

Pa^Q  304. 


(5) 

•       • 

•0676(«26 
4 

46)276 
276 


(6) 
•    •   . 

984064(992 
81 


189)1740 
1701 

1982)3964 
3964 


186 


KEY. 


[Nat.  Arith. 


0) 

5'0000000000(2«23606 


(8) 

•500000000000(-V07l06 
49 


.i 


42)1-00 
•84 

443) -1600 
•1329 

4466)2T100 
26796 

447206)3040000 
2683236 


356764 

(9) 

60 •487129(7- 777 
49 

147)1148 
1029 

1547)11971 
10829 


15547)114229 
108829 


5400 


(11) 


•0000012321( -00111 
1 

21)23 
21 

221)221 
221 


1407)10000 
9849 

14141)15100 
14141 


1414206)9590000 
8485236 


1104764 


(10) 


79792266297612001(282475249 


48)397 
384 

562)1392 
1124 

5644)26826 
22576 


56487)425062 
395409 

564945)2965397 
2824725 


5649502)14067261 
11299004 


56495044)276825720 
225980176 


564950489)5084654401 
5084554401 


[Nat.  Arith. 


000(' 707106 


Pages  304,  306.] 


KEY. 
(W) 

1  =  i  and  V^  =  }. 


187 


)000 
3236 

i764 


(16) 


5|  =  5.142857142867  and  V5Ti42857i42857  =  2- 


267786. 


(17) 


m  =  •4033457230  and  V^4033457230  =  • 


63509. 


(18) 


2001(282475249 


13^  rr    13-2   and  VlS^  =  3. 


633. 


Page  305. 


1 
4 

720 
176 

54401 
54401 


(20) 

11333311(2626 
4 

46)433 
411 

552)2233 
1434 

5546)46611 
46611 


(21) 

•  •  •  . 

33233344(4344 
24 

123)523 
413 

1304)11033 
10024 

13124)100544 
100544 


■I 

i 

r ■  ■ ■'  ■" 

: 

t 

' 

188 

^Y, 

[Nat.  Abith. 

1 

liil 

1                    m 

(23) 

4234-101230(43'412 
31 

888888-8880(888-88 
71 

' 

1 

Dili' 

133)1134 
i                              1004 

178)1788 
1601 

1 

^ 

1414)130-10 
122-21 

1878)18788 
16801 

1 

14231)2-3412 
1-4231 

18878)1887-88 
1688-01 

142322) -413130 
-340144 

22431 

188878)188-8780 
168-8801 

18-8878 

r 

i 

(24) 


•       •       •      •       • 


248664e  ^69(54373 
21 

«4)386 
354 

f83)3264 
2809 

tS6l)65let 
62etl 


^723)281969 
281969 


Page  307. 

(27) 

100'  =  10000 
60*  =    3600 

Difference  =  6400  and  V6400  =  80. 


.i..;(i 


[Nat.  Abith. 


Pages  305-307.] 


KEr, 


(28) 


94-34  nearly. 


60«  =  2600 
80*  =  6400 

Sum  =  8900  and  V8900  = 

(29) 
24«  =  576  +  3  =  288  and  V2r8  =  I6.97. 

(30) 

36«  =  1296 

20«=    400 

»       . 

Difference  =    896  and  V896  = 


29-933. 


(31) 


405^  =  1600 
14*=    196 

Difference  =  1404  and  Vlioi  = 
40«  =  1600 
26«==    676 

Difference  =  "Jil  and  V924  = 


37-469. 


37-469  +  30-397  =  67 


30-397. 
866  and  67-866  +  3  = 


22-622. 


(32) 


n60sq.  yds.  =  15840  sq.ft.  and  Vl-5840  = 

(33) 
VI41376  =  376. 


125-857. 


(34) 


3»  =  9 
3«  =  9 


Sum  =  18  and  Vis  = 


4-24264, 


\^ 


\\ 


m 


1  sq.  acre  =  160  sq.  perches.     160  -f  3*1416  =  60 '929462  and 

V60 -929462  =  Y-136. 


KIT. 

[Nat. 

Abitb. 

(36) 

16»  = 

266 

12«  = 

144 

Sum  = 

400  and  V400  = 

=  20. 

(36) 

3«  +  3«  +  3« 

=  27  and  V27  = 

=  5-196. 

(31) 

(ftf)'  = 

■driff  and 

(1)«  = 

:  1. 

Then  T^  :  1 

::  450  : 

450 

tJo- 

45000. 

Page  311. 

(2) 

62712728317(3973 

27 

3«X300= 

2700 

36712 

3X9X30= 

810 

9«= 

81 

3591 

32319 

392X300= 

466300 

3393728 

39X7X30= 

8190 

7«= 

49 

464639 

3261773 

3978X300=47282700 

397X3X30=-      36730 

3«=  9 


47318439 


141965317 


141955317 


[Nat.  Abith. 


Pages  309-311.] 


KEY. 


(3) 


191 


196. 


00. 


=  50*929462  and 


1«X300=     300 

1X2X30=       60 

2«=         4 

364 

12«X  300=43200 

12X5X30=  1800 

5«=       25 

45025 


1953125(125 
1 

953 


728 
225125 


225125 


(4) 


IT(39T3 


1*X300=: 

10*  X  300= 

10X2X30= 

2«= 


300 

30000 

600 

4 

30604 


n 


102«X300=3121200 

102X5X30=     15300 

5*=    25 

3136525 


1076890625(1025 
I 

76 

76890 


61208 
15682625 

15682625 


17 


simi 


m 


i'-i 


zxt. 

tN4' 

r.  Aritb. 

(8) 

•697864103(>887 
612 

8«X300= 

19200 

185864 

8X8X30= 

1920 

8«= 

64 

169472 

21184 
323200 

88»X  300=2 

16392103 

18X7X30= 

18480 

7»= 

49 

2341729 


^.6392 103 


(6) 


4«X300=    4800 

4X6X30=       720 

6«=        36 

102503*232(46*8 
64 

38503 

5566 

33336 

46^X300=634800 

46X8X30=  11040 

8«=         64 

5167'232 

645904 


5167*232 


■■ni 

^^^^Hli< 

i  'it'^ft  'n'lif 

iJ..i,  .£: 

Jltili 

^a^e  311.) 


oil. J 

• 

kit. 
0) 

• 

l79597-069288(56-43. 
135 

6«X300= 
5X6X30= 

7600 
900 

645J7 

6«= 

36 

66«X300= 
56X4X30= 

8436 

940800 
6720 

50616 
3981*069 

4«= 

16 

947536 

5428800 
33840 

3790-144 

664«x  300=91 
564X2X30= 

190-925288 

a«= 

4 

95462644 

190-925288 

193 


(6) 


7«X300=     14700 

7X8X30=       1680 

8«=  64 

16444 

78«X  300=1825200 

78X5X30=     11700 

5«=  25 


483»736625(7'86. 
343 

140-736 


131-552 


1836925 


9-184625 


9-184625 


194 


KEY. 


[Nat.  Aritr. 


(9) 


8*  X  300=19200 

8X6X30=  1440 

6«=       36 

•636066('86 
612 

124066    . 

206T6 

124056 

'•'  I 


Page  312. 


(12) 


■^=z  •105263151894+  and  V*  106263167894=  •4T21. 


(13) 


^  =  •1764Y06882354-  and  V- 116470588235  =  •6609. 


(14) 


>  a .  ^ 


i  of  25  =  f  =  '833333333+  and  V-833333333  =  -941. 


(15) 


28i  =  28-75  and  ^28* 75  =  3-063. 


(16) 


32:ft-  =  32«72  and  ^32-72 


^32-72  =  3-198. 


[Nat.  Abith. 


Pages  311-313.J 


=  -4721. 


;=  -5609. 


J33=  '941. 


3. 


98. 


KIT. 


195 


Page  313. 

(18) 

One  million  =  33233344  senary. 


2«=4X300=     2000 

2X30=100X4=       400 

4«=         24 

2424 

24«=1 104X300=332000 

24X30=1200X4=     5200 

4«=         24 

341224 
(19) 


1*X300= 

1X30X6= 

6«= 


162=304X300= 

16X30=520X5= 

6*= 


300 

220 

44 

564 

111400 

3220 

31 

114651 


1652=32571X300=     12015300 

165X30=5370X3=  20350 

32=  11 


12035661 


1653«=327207l  X300=1205625300 
1653X30=54010X2=         130020 

2*= 4 

1205755324 


33233344(244. 
21233 


14544 
2245344 

2246344 

6131271 •000000(166-32. 
5131 

4270 
641271 

600115 
41154*000 

36131-423 


3022-355000 

2413-732650 
406^422130 


4 


m 


KEY. 


[Kat.  Abith. 


(20) 


10221012*102000000 


1    1112-012  =  root. 

1X1000= 
1X1X100= 

1«= 

1000 
100 

1 

2221 

t 

11*==121X1000= 

11X100=1100X2= 

2«= 

1101 

121000 

2200 

11 

1101 
1120012 

200211 

1101122 

112«=21021X1000= 
1120«=2102100X  1000= 

1120X100=112000X1= 
1«= 

21021000 

2102100000 

112000 

1 

11120-102 
11120*102000 

2102212001 

2102-212001 

11201«=211010101X  1000=211010101000 
11201X100=1120100X2=        10010200 

;j«=               u 

2010*112222000 

^      2 

11020111211 

1122*111000122 

Ul'OO122U0l 

[f^AT.  AbITH. 


012*102000000 


L12'012  =  root. 


1012 


1122 

L120-102 
1120*102000 


J102«212001 


i010*112222000 


1122*111000122 
1U-00122U01 


Page3l3.J 


KEY. 
(21) 


197 


«*=^1X300: 

ex  30=290X7= 

7«= 


«7''=e221X300: 
c7x30=2/90x/= 


«j7^«=;«39544X300: 
e7/X30=/e60X2: 

2'= 


26300 

1730 

41 

27^71 

=  2966300 
=  24c 60 
=  84 

298e324 

:29e441000 

19c20 

4 


29e45^c24 
(22) 


^efee<.000000(e7'^2. 
ISeeet 


167217 
249/3*000 

24154* 7c4 
84/*408000 

67/'8c9/48  . 
28e* 70/174 


42=31X300= 

4X30=220X4= 

4«= 


14300 

1430 

31 


421030-44i200000(44'004 
142030 


21311  I  141244 


,J    7^^^^^^^=         2340300 
J'r=^ '01.00  X  300=     234030000 

4400^=43010000X300=23403000000 
4400X30=242000X4=         2123000 


4«= 


231-441 

231-441000 

231-441000000 


31 


23410123031  I   210-141102224 
21*244342221 


198 


•KEY. 


Page  314. 


[Nat.  Abith. 


(26) 

33  :  6'  ::  4  lbs.  :  Ans.  =  32  lbs. 

(26) 
1*  :  ay  ::  $120  :  Ans.  =  $5145. 

f^^Qy  ;  (fl|J)3  ::  180  lbs.  :  Ans. 

343000  :  i^iifyggT  ::  18O  :  Ans.  = 

180  X  2^4St^^'  X  TT^WiT  =  1015-1  lbs. 

-       (28) 

973'  =  92116Y317 
45»  =  91125 
62=*  =  238328 
30'  =  2TOOO 
803  —  512000 
20  »  =  8000 
922116'?31'7  —  (91125  +  238328  +  27000  +  512000  +  8000) ; 
920290864  and  ^920290864  =  972 '69. 

(29) 

8  feet  3  inches  =  99  inches,  3  feet  =  36  inches,  and  2  feet  7 1 

inches  =  31  inches. 


99  X  36  X  31  =  110484  and  Vl  10484  =  47 '9843. 

(30) 

After  the  first  has  wound  off  her  portion,  there  will  remain  i 
of  the  thread. 


[Nat.  Abith.      I       ?^®«  314>  316.J 


KEY. 


Then  the  whole  ball  •  nart  rpm«-  • 

•inatis,  1  :  J  ••  33  •  -.3       ■,  ,  °' 

=  -90856  X  3  ='2.72568  i-^S  '  ^  =  ^  x  W=  3  x  ^^75 

has  wound  Off  J Zu^rT   ""'*"  ^' *^«  ^^»  '^^^-  the  Vst 

Similarly  after  the  second  has  wound  off  >, 
will  remain  i  of  the  ball,  and  afterthe  ^h  ! ,   '  P°'"°^'  *^«^« 
tion,  i  of  the  ball.  *^®  ^^^''^  ^^s  taken  her  por- 

Hence  1  ;  i  ;:  33     ,-3    ^v 

her  portion.  ^'^  ^"®^  ^^e  second  has  taken 

1  •'  i  :;  33  ;  x^,  whence  a;  =  ^  v  .8/7     „       „ 

■62996  =  1 .88988  =  diameter  after  th^  fj  7.    ^  ^'^^  =  3  x 
tion.  ^"®^  the  third  has  taken  her  por- 


Hence  1st  takes  off  3  —  2  »->« 

2^d    «      «    2-72568  ^2 '.381 10-  'f^'^  inches. 

"    ''.asnn       ,   ^8^10=  -34458     « 

u    *    ^f^^^^- 1-88988=  .49122     « 


3rd 


4th 


remaining 


1-88988    <« 


Page  315. 
(1) 

Vl9987l73376=  141376,  and  Vi4l376  = 


376. 


It''' 


(2) 


^308915776  =676,  and  V6-76  = 


26. 


(3) 


^40353607  =  343,   and  ^3  =  1. 


ihere  will  remain  i 


(4) 


^387420483  =-729,^^- 


9,  and  V9  =  3. 


200 


KEY. 
(5) 


[Nat.  Abitb. 


Vl342nV28  =  512,  ^612  =  8,  and  ;8  =  2. 


Page  321. 
(13) 

The  mantisBa  of  the  logarithm  of  8193  (the  first  four  digits) 
=  '913443,  and  the  next  following  mantissa  is  '913496. 
Then  from  '913496 
Subtract..  -913443 


DifTerence,  53  ;  and  53X217  (remaining  digits  of  given 

number)  =  11501,  from  which  we  cut  oflf  three  digits,  since  we 
multiplied  by  a  number  of  three  digits,  and  since  the  highest 
digit  cut  off  is  not  less  than  5,  we  add  unity  to  the  part  retained, 
which  gives  us  12. 

Then  mantissa  of  logarithm  of  first  four  digits  -913443 
Add,  12 

Mantissa  of  logarithm  of  given  number,  -913455 

To  which  attach  the  characteristic  6  and  required  logarithm  = 

6-913455. 

The  mantissa  of  the  logarithm  of  7392  (the  first  four  digits) 
=  '868762,  and  the  next  following  mantissa  is  '868821. 
Then  from  '868821 
Subtract..  -868762 


Difference,  59 ;  and  59  X  45  (remaining  digits  of  given 

number)  =  2655,  from  which  we  cut  off  two  digits,  since  we 
multiplied  by  a  number  of  two  digits,  and  since  the  highest  digit 
cut  off  is  not  less  than  5,  we  add  unity  to  the  part  retained, 
which  gives  us  27. 

Then  mantissa  of  logarithm  of  first  four  digits, -868762 
Add,  27 


Mantissa  of  logarithm  of  given  number, 
(Continued  on  next  page.) 


•868789 


[Nat.  Abitb. 


=  2. 


Pafirea  315-321.J 


rst  four  digits) 
H3496. 


digits  of  given 
iigits,  since  we 
ace  the  highest 
e  part  retained, 

gits  -913443 
12 

•913455 
ed  logarithm  = 


irst  four  digits) 
868821. 


digits  of  given 
Iigits,  since  we 
;he  highest  digit 
3  part  retained, 

its, -868  762 
21 

•ses'zsg 


KEY. 
(13  continued.) 


201 


To  Which  attach  the  characteristic  1  and  required  logarithm  - 

1  "868789. 

=''/2am:ZirSr  °'  '"' ''"  «-  f-  -"«''») 

Tho„fr„;  .926240         °-''''°««=»«b  -920240. 
Subtract..   '926188 

multiplied  by  a  number  of  two  dJtTa^l  1^'*^'  '""'  "" 
cut  off  i,  not  less  than  6,  Z^f^r^^Tll  '  "''"""  *'«" 
whicli  becomes  22.  ^  *°  *«  P"t  retained, 

Tb«  mntis,a  of  logarithm  of  fet  fo„  dig„,  .,3,,,3 

22 

Mantissa  of  logarithm  of  given  numhpr  ' 

--chattaohtheeharacte^^^^^^^^^^^^^ 


(14) 

Then  from  '370328  "» 

Subtract..  -370143 

%its,  which  gives  usn  8  ^^^'^  ^^  "  """^^^^  ^^  two 

Th-  mantissa  of  logarithm  of  2345  =.370143 

Mantissa  of  los-arifiim  «p  «.•  — 

--attaehtrra^ter— -^^ 

4-370261. 


>■• 


(Continued  on  next  page.) 


FM 


202 


KEY. 


[Nat.  Arith. 


(14  continued.) 

The  mantissa  of  the  logarithm  of  1007  =  '003029,  and  the 
next  following  mantissa  is  •003461. 
Then  from  •0034bl 
Subtract..  -003029 


Difference,  432  ;  and  432  X  013  =  5616,  from  which  we 

cut  off  three  digits,  since  we  multiplied  by  a  number  of  three 
digits,  and  since  the  highest  digit  cut  off  is  not  less  than  5,  we 
add  unity  to  the  part  retained,  which  gives  us  6. 

Then  mantissa  of  logarithm  of  1007  =     '003029 
Add,  6 

Mantissa  of  logarithm  of  given  number     '003035 
To  which  attach  the  characteristic  3  and  required  logarithm  = 

3'003035. 


(15) 


Mantissa  of  logarithm  of  5237 '719083 

Difference  from  column  D  =  83  ;  and  83  X  6  =  498 

from  which  we  cut  off  1  digit  and  add 50 

And  also  attach  the  characteristic  1,  and  required 

logarithm= l'^19133 

Mantissa  of  logarithm  of  1294 '111934 

Difference  from  column  D  =  335  ;  and  335  X  76  = 

25460  from  which  we  cut  off  two  digits  and  add^  255 

And  also  attach  the  characteristic  2  and  required 

logarithm= 2-1121891 


[Nat.  Arith. 


03029,  and  the 


from  which  we 
lumber  of  three 
less  than  5,  we 

•003029 
6 


•003035 
ed  logarithm  = 


Pageg  321,  322.J 


5EY. 
(16) 
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Mantissa  of  logarithm  of  -0004713     =  -673297 
^.  P.  corresponding  to      -00000009   =  83 

^'  ^'  "  to       -000000008  =  74 


=  4^673387. 


Mantissa  of  logarithm  of  9136000 
P.  P.  corresponding  to  700 

I' I'  "  *«  10 

P-P-  "  to  2 


•960756 
33 


9 


=  6-960790. 


i ;,.  i,f; 


•719083 

=  498 
50 

quired 

, 1  •719133 

-111934 

:  76  = 

id  addj  255 

squired 

2^112189| 


(1^) 

Mantissa  of  logarithm  of  4^23400 
P.  P.  corresponding  to  20 

P-  P-  "  to 


9  = 


•626751 
20 
92 


Tl^n^f  .  ^"™'  =  -6267802 

Therefore  required  logarithm  is  0 •626780. 


Mantissa  of  logarithm  of  763-1 
P.  P.  corresponding  to  .02 

p'p  »  *°  ■''' 

pp  to  -0008 

P'  "  to  -00007 


•882581 
11 
51 
46 
40 


Thpr-'^-  •     -  -  ^"™'  =  -882597600 

1  her.xoru  required  logarithm  is  2-882598. 


^64 


KEY. 
Page  323. 

(20) 


(Vkr.  Arith. 


Given  logarithm,       •137139 

Next  lower  in  table,  •13'703'7  =  log.  of  1371. 

Difference  102,  Tabular  difference  =  316. 

Then  1020000  -f-  316  gives  3227  for  digits  in  5th,  6th,  7th,  and 
8th  places. 

Hence  the  digits  of  the  natural  number  are  13713227;  and 
since  the  characteristic  is  4,  i.  e.,  one  less  than  the  number  of 
digits  to  the  left  of  the  decimal  point,  the  required  number  ia 
13713'227. 

Given  logarithm,       '718134 

Next  lower  in  table,  '718086  =  log.  of  5225. 

Difference,  48,  Tabular  difference  =  83, 

Then  48000  -7-  83  gives  578  for  digits  in  5th,  6th  and  7th  places. 

Hence  the  digits  of  the  natural  number  are  5225578,  and  since 

the  characteristic  is  0,  i.  e.,  one  less  than  the  number  of  digits 

to  the  left  of  the  decimal  point,  the  required  number  is  5 '225578. 

Given  logarithm,       '635421 

Next  lower  in  table,  '635383  =  log.  of  4319. 

Difference,  38,  Tabular  difference  :t:  lOl. 

Then  38000  -f  101  gives  376  for  digits  in  5th,  6th,  and  7th 
places. 

Hence  the  digits  of  the  natural  number  are  4319376,  and  since 
the  characteristic  is  4,  i.  e.,  one  more  than  the  number  of  ciphers 
between  the  deeimal  point  and  the  first  figure  to  the  right,  the 
required  number  is  '0004319376. 


fNAT.  Arith. 


Page  323.J 


ce  =  316. 

h,  6th,  Tth,  and 

13713227;  and 
the  number  of 
ired  number  is 


ce  =  83. 
and  tth  places. 
5578,  and  since 
imber  of  digits 
leris  5-225578. 


ice±:  101. 
h,  6th,  and  7th 

,9376,  and  since 
mber  of  ciphers 
)  the  right,  the 


KEY. 
(21) 
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Given  log.  .92I686  =  log.  of  8350. 

bef r/dtZ  Tft7T:'T  ''  '' ''  *•'  °^«  ''''  *^*»  the  num. 
ber  ,^835'  '  '"''  ''  *'^  '^^^"^^  P^-*'  *^«  -q^-ed  num- 

Given  logarithm,       -922165 

Next  lower  in  table,  -922154  =  log.  of  8359. 

Tf''Tl"'  "'  "^^bular  difference  =  52  / 

Then  11000  .i- 52  ffivpq  9n   fx-  a-  -^    .       "^«  —  o-s./ 

places.  *         ^  ^°'  ^'^'*'  ^^  5*^  6th,  and  7th 

Hence  the  digits  of  the  natural  number  are  8359211.  «n^ 
smce  the  characteriafiV  ?«  T  •  »^o»^lI     and 

the  required  number  is  -8359211.  ^    ' 


(22) 


Given  logarithm, 
Next  lower  in  table, 


•407968 

•407901  =  log.  of  2658. 


Difference,  =  * 

Highest  P.P.  not  greater  than    67  -  ri  „« 

"    D<  __  61  corresponds  to  3 

* for  5th  place. 

Highest  P.P.  not  greater  .U„  ,60  =  153  oorrespond,  to  9 

— for  6th  place. 

Highest  P.P.  not  greater  than    70  -  al  „ 

uou    ,u  _  gg  corresponds  to 

■  4  for  7th  piece. 

Therefore  digits  of  required  number  are  2fifiR^QA         .    • 

rrrptr "  '•  «■-  --  ^»  -"'« -  -- r 

Hence  required  number  is  255839-4. 
(Continued  on  next  page.) 


iLM 


'■ii 


i 
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I"   :'i 


SlY. 

(22  coAtinued.) 


[Nat.  ABIT^. 


•408386 

•408240  =  log.  of  2560. 


Given  logarithm, 
Next  lower  in  table, 

Difference,  =  146  ' 

Highest  P.P.  not  greater  than  146  =        136  corresponds  to  8 

in  5th  place. 

100 

85  corresponds  to  5 
— —        in  6th  place. 
150 


Highest  P.P.  not  greater  than  100  = 
Highest  P.P.  not  greater  than  150  = 
Highest  P.P.  not  greater  than  140  = 


136  corresponds  to 
8  in  7th  place. 


140 

136  corresponds  to 

8  in  8th  place. 

Therefore  digits  of  required  number  are  25608588  ;  and  since 

the  characteristic  is  T,  there  must  be  eight  digits  to  the  left  of 

the  decimal  point. 

Hence  required  number  is  25608588. 


Given  logarithm, 
Next  lower  in  table, 

Difference,  = 
Highest  P.P.  not  greater  than  61  = 


•416369 

•416308  =  log.  of  2608. 


61 

49  corresponds  to  3 
in  5th  place. 


12 


Therefore  digits  of  required  number  are  26083  ;  and  since  the 
characteristic  is  3,  there  must  be  two  ciphers  between  the  deci- 
mal point  and  first  figure. 

Hence  required  number  is  •0026083. 


Page  323.] 


;  and  since  the 
ween  the  deci- 


SIY. 

(23) 


207 


Given  logarithm, 
Next  lower  in  table, 

DijflTerence  =: 
There  is  no  P.P.  not  greater  than  3 

Highest  P.P.  not  greater  than  30  = 

Highest  P.P.  not  greater  than  10  = 

Highest  P.P.  not  greater  than  40  = 

Highest  P.P.  not  greater  than  50  = 


•877777 

877774  =  log.  of  7547. 


0  corresponds  to  0  in 

—  5th  place. 
30 

29  corresponds  to  5  in 

—  6th  place. 
10 

6  corresponds  to  1 

in  7th  place. 

40 

35  corresponds  to  6 
"— -    in  8th  place. 
50 


46  corresponds  to 
^ 8  in  9th  place. 

4 

Therefore  digits  of  required  number  are  754705168  ;  and  since 
the  characteristic  is  4,  there  must  be  fire  digits  to  the  left  of 
the  decimal  point. 

Hence  required  number  is  75470-5168. 


Given  logarithm, 
Next  xower  in  table, 

Diflference,  = 


•555555 

•555457  =  log.  of  3593. 

98 


Highest  P.P.  not  greater  than  98  =        98  corresponds  to  8  in 

5th  place. 
Therefore  digits  of  required  number  are  35938  ;  and  since  the 
characteristic  is  0,  there  must  be  one  digit  to  the  left  of  the  de- 
cimal  point. 

Hence  required  number  is  3  •5938. 


i  ■;! 
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[Nat.  Arith. 


0) 

10  — 5-63164a=4'8*«368.  10 

10  —  0  •  714000  =  9  •  28oa00.  10 


3-123466       12-876644. 
7-213149  =  16-786851. 


(3) 
10  — 6'124367=:  3-875643  and  10  —  2-000837  =  11-999163. 


liOgarithm  of  61 
"  22: 

«  65 


Page  325. 

(5) 

1  -  786330 
1-342423 
1-812913 


Sum    =4-940666  =  logarithm  of  87230. 


(6) 


Logarithm 
11 

of  52 

B4 

6 

Sum 

=  1-716003 
=  2-865696 
=  0-778151 

logarithm  of 
Ans. 

=  5-359850 
5-359835  = 

229000 

15  = 

t 
229007 

[Nat.  ARiTtt.       I      ^*««  324-326.J 


=  11 '999163. 


f  87230. 
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■ 

i< 

I 

u 

tiS  12-876644.        I 

u 

1  =  16-786851.       I 

Logarithm  of  35-86        =1-654610 

2-1046     =  0-323169 

•8372     =  1-922829 

•00294  =  3-468347 


Sum    =  l_-2(58966  =  logarithm  of  -186700 

I '268812 


143  = 


61 

Ans.   •185761 


(8) 

Log. of  -00008764  =  5-942702 
"        -86359         =  1-936308 


Sum  =  6-879010 

^'^'^^^^l  =  logarithm  of  -000075680 


29  = 


Sum  -000075686 


m 


m 


Page  326. 


(11) 


r  229000 

r 

'Ithvi 
i. 

of  '6734        =  1.828273 
•0009278  =  4-967454 

7 

Difference  =  2-860819 

2-860817  =  logarithm  of  725-8000 

229007 

2=                                    33 

Ans.  725-8033 

I  -I 


210 


(( 


KBY. 

[Nat.  Aritb. 

(12) 

f  437*89    =  2*641365 

62*735  =  1* 797610 

Difference  =     *  843865 

=  logarithm  of  6 '98 

(13) 

Logarithm  of  93*217         =  1*969496 
"  .0007132  =  4-853211 


Difference  =  5*116284 

6  *  1 1 62  76  =  logarithm  of  1 30 700 •  0 


8  = 


2*4 


Ana.  130702*4 


(14) 


Logarithm  of    23         :=  1*361728 
"  189         =  2*276462 

«  2*748  =  0*439017 


Logarithm 

of  9835267 
Difference 

Sum  = 
=  6*992786 
4*077207 

4*077207 

logarithm  of 
Ans. 

823' 

=  2*915579 
2*915558  = 

21  = 

300 
39 

823 

•339 

Page  326. 
(17) 

Logarithm  of  6  =  0 '698970. 
Then  0*698970  X  6  =  3*494850  =  logarithm  of  3125. 


Nat.  Abitb. 


D3.  130702'4 
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(18) 
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Logarithm  of  1-073  =  •030600. 
Tben  -030600  X  6  =  -183600  =  logarithm  of  1-5261. 

(19) 

Logarithm  of  -0279  =  2-445604. 
Then  2»4450604  X  4=  7-782416  =  logarithm  of  -00000060592. 

(20) 

Logarithm  of  1-111  =  -045714. 
Then  -045714  X  11  =  -502854  =  logarithm  of  3-1831. 


13.  823-339 


Page  327. 
(23) 

logarithm  of  913426000  =  8-960673. 
8-960673  -r  7  =  1-2800961  =  logarithm  of  19-0588. 

(24) 

Logarithm  of  1-61342  =  -207747. 
•207747  -r  11  =  -01888609  =  logarithm  of  1  -0444. 

(25) 

Logarithm  of  -000007139  =  6*853637  =  10  +  4-853637. 
(10  +  4-853637)  4-  5  =  2-970727  =  logarithm  of  •09348l'7. 

(26) 

_  Logarithm  of  '002147  =  3-331832  =  7  +  4-331832. 
(7  +  4-331832)  -J-  7  =  I •6188331  =  logarithm  of  -41575. 


i  to 


212 


KEY. 

Page  328. 

(28) 


[Nat.  Abith. 


14000  =  T  X  2  X  1000  /.  log.  14000  =  (log.  1)  +  (log.  2)  + 
(log.  1000). 

Log.  •7  =  0-845098 
Log.  2  =  0-301030 
Log.  1000  =  3 

Sum,  =4-146128  =  log.  14000 

4-9  =  Y2  ^  10  .-.  log.  4-9  =  (log.  Y)  X  2  —  (log.  10). 
Log.    1  =  0-845098  X  2  =  1-690196 
Log.  10  =  1 

Difference  =    -690196  =  log.  4-9. 
•00196  =  49  X  4  -J-  100000  =  7*  X  2*  -J-  100000 
.-.log.  -00196=  (log.  T)  X  2  +  (log.  2)  X  2  —  (log.  100000). 
Log.  1  =  0-845098  X  2  =  1-690196 
Log.  2  =  0-301030  X  2  =  0-602060 

Sum  =  2-292266 

Log.  of  100000  =  6  and  2*292256  —  5  =  3-292256  =  log.  of 
-00196. 

Since  5  =  10  -J-  2,  the  logarithm  of  5  =  log.  10  —  log.  2  =  1 

—  0-301030  =  0-6989Y0. 
1T50  =  5«  X  7  X  10  .-.  log.  1750  =  (log.  5)  X  2  +  (log.  7) 
+  (log.  10). 

Log.     5  =  0-698970  X  2  =  1-397940 
Log.     7  =  '845098 

Log.  10  =  1 


Sum,  =  3-243038  =  log.  of  1750. 

1428-571428  =  |  X  10000   .-.  log.  1428-571428  =  (log.  |)  + 
log.  10000. 

(Continued  on  next  page.) 
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Log.  I  =  (log.  1)  -  (log.  7)  =  0  -  0-846098  =  f .154902 

Log.  10000  ~  4 

.-.log.  of  1428.571428  =  sum  =  ;:T;I^ 
.00000112  =  2*  X  7^100000000   ...  log.   .00000112- 

Lo.  2  ^    I'  2  ""  '  +  ^'°'-  ^>  -  ('^e-  100000000         - 
Log.  2  =  0-301030  X  4  =  1-204120  ^' 

^°S-f  =0-845098 


0  n.oo,o  ^"^  =.2'«*9218  =  andlog.l00000000  =  8 
2.049218 -8  =6-049218  =r log.  .00000112 

Log.  7  =  0-845098x2  =  1-690196 
Log.  2  =  0-301030x4=1.204120 


Difference  =  0.486076  =  log.  of  3.0626. 


(29) 

m  =  %^  =  3«  X  11  X  i  ...  log.  49i  =  (log    3)  X  2  4-  .1 

11)  +  (log.  i).  ^    ^*  ^>  X  2  +  (log 

Log.3  =  0.477l21x  2  =  0-954242 

J;^«'-l  =rl. 041393 

^^•^  =1-698970 

363 -n«v.       ,       o      ®"™  =  l-^^4«0«  =  log.of49J. 
dbd  _  II    X  3  ...  log.  363  =  doe  m  v  «>  j_  /i       «v 

Log.  11=  1.041393  X  2  =  2.08^2786  ■*"^'''-'^- 
^°^-   ^  =0^77121 

_  Sum  =  2-559^  =  log.  of  363 

(Continued  on  next  page.) 
0 


fi 
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KEY. 

(29  continued.) 


[Nat.  Abith. 


4*09  =  4:ir  =  ^  =  ^*  X  5  -J-  11  .'.  log.  4'09  =  (log.  3)  X  2 
+  (log.  5)  -  (log.  11). 

Log.  3  =  •4'77121  X  2  =  0-954242 
Log.  6  =    -698970 


1-653212 


Log.  11  =  1-041393  and  1-653212  --  1-041393  =  0-611819  = 
I     log.  of  4-09. 

2-4  =  2^  =  ^ij^  z=  11  X  2  4-  9  .-.  log.  2-4  =  (log.  11)  +  (log. 

2)  —  (log.  3)  X  2. 
Log.  2  =  (log.  10)  —  (log.  5)  =  1  —  0-698970  =  0-301030. 

Log.  11  =  1-041393 
Log.  2  =  0-301030 

1-342423 

Log.  3  =  0-477121  X  2  s=  0-954242  and  1-342423 —  0-954241 
.      =0-388181  =  log.  of  2-4. 

392-72  =  392-1^  =  ^5^^  =  2*  X  3^  x  10 -J- 11  .'.log.  392-72 
=  (log.  2)  X  4  +  (log.  3)  X  3  4-  (log.  10)  —  (log.  11). 
Log.     2  =  0-301030X4  =  1-204120 
Log.     3  =  0-477121X3  =  1-431363 
Log.  10  =1 

Sum  =  3-635483 

Log.  11  =  1-041393  and  3-635483  —  1-041393  =  2-594090  = 
log,  of  392-72, 

293333i  =i'JAfQa=3  23  X  11  X  10000-^3    .-.    log.  2933331 
=  (log.  2)  X  3  +  (log.  11)  +  (log.  10000)  —  (log.  3). 
Log.  2  =  0-301030  X  3  =  0-903090 
Log.  11  =1-041393 

Log.  10000  =  4 

Sum  =  5-944483 

(Continued  on  next  page.) 
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=  (log.  3)  X  2 

954242 

6989Y0 

658212 

=  0-611819  = 

log.  11)  +  (log. 

70  =  0-301030. 
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Log.  3  =  0.477121  and  6-944483 -0.477121 -.  ^,,,. 

log.  of  293333J.  ^^^  =  6-467362  = 

19-965  =  113  y  (5  V  fi   •   iaaa 

4-  no.  «^  A  ~      ^^  •*•  ^°«^-  ^9'965  =  (log.  11)  V  3 
+  (log.  5)  +  (log.  3)  -  (log.  1000).  ^    ^     ^  ^  ^ 

Log.  11=1-041393X3  =  3-124179 

LoT    3  =0-698970 

^'    "*  =0-477121 

Sum  =  4-300270 

Log.  1000  =  3  and  4-300270 -3  =  1.300270-1        *, 

—  1  d00270  =  log.  of  19-965. 


Page  336. 


423  —  0-954241 


(6) 


n 


(1) 


fiere 


.wTLfiT*'  '='»'  »»™  2>,the  last 

common  difference. 


the  number  of  terms  41,  to  find  the     "'  ''''  '"'*  '"'"^  ^^^  ^°^ 


Then  d  = 


I  — a        497  —  21 


(8) 


^^^rri?:::;:--^'*-"— 


Since  a  =  12^ 
+  l  =  V+l  =  144.1-i5. 


21« 


KEY. 
(9) 


[N&T.  Aura. 


Here  we  have  given  I,  d,  and  s,  to  find  n,  and  since  i  =  14, 
rf  =  1,  and  8  =  105,  we  have 


21+  d 

n=    + 

2d 


vV    2d     / 


2s 
d 


2X14+1 
2X1 


+ 


Jf^) 


2X105 


=     141  +  V(2i^)«  —  210     = 


14J  +  V^t^  —  210  =r  14i  +  Vi  =  14J  +  i  =  15. 


(10) 

Here  we  have  given  a,  d,  and  s,  to  find  I,  and  since  a  =  j, 
rf  z=  5,  and  s  =  1180,  we  have 

I  =    —  hd  +  V2rf«  +    (a  —  id) 8     =    —   J   of  5   + 

V2  X  5  X  1180  +  (§  —  i  X  f)«  =  —  i  +  V^^+(i)*  = 

-i+V^Y^  +  *  =  -i  +  V^^  =  — J  +  -LF  =  H^  =  39J. 


''.i:pii;i 


(11) 

Here  we  have  given  a,  /,  and  s,  to  find  rf,  and  since  a  =z8, 
1=  170,  and  s  =  4895,  we  have 

(l  +  a)(l—a)       (l70  +  8)(nO  — 8)       178  X   162 


rf  = 


2s  — Z  — a  2X4895  —  170  —  8       9790  —  178 

ssA^  =  3. 


9618 


(12) 

Here  we  have  given  a,  I,  and  rf,  to  find  n,  and  since  a  =  5, 
I  =  27},  and  rf  =  2J,  we  have 

/_a  27i— 5  22J  ^^ 

n  = +  1= +1= +  1=— +1  =  10+1  =  11 

rf  2i  2i  I 


•   I 


[Nat.  Abith. 

1  since  2  =  14, 
2X14+1 


2X1 


+ 


y  —  210  = 

=  15. 

d  since  a  =  j, 
-  i  of  5  4- 
^  =  H^=:39i. 

d  since  a  =  8, 

ITS  X   162 
9790  —  178 


d  since  a  =  5, 
=  104-1  =  11 


P«ire  83eo 


(Id) 


m 


,  _  (a  +  OJ  =  (2  +  478)V  =.  480  X  43  =  20640. 


(14) 


2X6 


2d 
1000  X  996  "  ^  °  2 

+     ^¥-    =    83000    +    500    =    83500. 


12 


(15) 


¥  =  ^  =  27i. 


(16) 


'=  {^Y(«-iM}?={2xi99^09^i)nU,^ 

{398-18xil]v«200x^:=l900.     ^        "" 


(17) 


Here  we  have  given  .,  a,  and  /,  to  find  n,  and 
«  -  2,  and  /  =  478,  we  have 


2s 


n    =- 


1  +  a 


2X39840 
478+2 


since  s  =  39340, 


=  166. 


>  t>{ 


'  r. 


E't 
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EXT. 
(18) 


[Nat.  Abith. 


Here  we  have  given  «,  /,  and  a,  to  find  d,  and  since  s  =  83500 
I  =  998,  and  a  =  2,  we  have 

(Z  +  a)  (/  —  a)       (998+2)  (998—2)         1000  X  996 


d  = 


2s  —  /  —  a 


2X83500— 998--2        167000—1000 


r\ 


=    6. 


(19) 


Here  we  have  given  «,  a,  and  rf,  to  find  n,  and  since  «  =  260, 
fl  =  2,  and  d  =  2,  we  have 


n    = 


(2  —  2a 
2d 


2«  /2a  — d\8  2  —  2X2 

+       I-     +     I 1     = + 

yd  \    2d    /  2X2 


12  X  260 


(2  X  2  —  2\  * 
— — j     =-iH-V260+(-J)«  = 


V       2 

—  i  +  V260i  =  -  i  -H  16  •  13226  =  15  •  63226  days  =  15  days, 
16  hours,  10  minutes,  27*264  seconds. 

(20) 

Here  we  have  given  «,  a,  and  d,  to  find  /,  and  since  s  =  83500, 
a  =  2,  and  d  =  6,  we  have 

/    =    —  id  +  V2d8  +  (a  —  id)«    =s    —  J  X  6  + 


V2  X  6  X  83500  +  (2  —  J  X  6)«  =  —  3  +  V1002000  +  (2  — 3)* 
=:  —  3  +.  V1002001  =  —  3  4-  1001  =  998. 


a  = 


(21) 

Here  we  have  given  «,  n,  and  /,  to  find  a,  and  since  s  =  $1125, 
n  =  18,  and  Z  =  120,  we  have 


2«  2  X  1125 

fl  =  —  —  /  =         ' 120  =  125  —  120 

n  18 


=  5. 


[Nat.  Abith. 

:e  s  =  83500 

00  X  996 
000— 1000  "" 


Page  33  7. J 


KEY. 
(23) 


2ia 


'  —  «        27i  —  5 


d  = 


22| 


n  —  1 


nee  «  = 

260, 

—  2X2 

+ 

2X2 

-J)»  = 

s  =  15  days, 

e«  =  83500, 


X  6  + 


d8. 


e«  =  $1125, 


10  =  5. 


(23) 

aaou  c         A-  ^      ^'  ^^^  *^®  distance  travelled  for 

e.ch^auoceed.ng  atoao  in  6  yard,,  therefore  a  =  ,,,  ^^^Z 

=  {lO  +  219  X  6]U0  = 
1105  X  no  =  121650  yards  =  69^  miles. 


(24) 

n  —  166,  and  i  =  478,  we  have 
__  2s  2   X   39840 


39840, 


n 


166 


—  478  =  480  —  478  =  2. 


(25) 


+  (2  -  3)«     I       Here  we  have  n,  a,  and  rf,  given  to  find  s,  and 
■     a  =  4.  and  d  rr^  o.   ■ara  ».„„»  ' 


4,  and  d  =  2,  we  have 


since  w  =  12, 


.=  {2a+(„_l)d}?=  {2X4+(12-1)2]V  =  {8+11x2)6= 


30  X  6  =  180. 


(26) 


anf  7="?"^  '""  '^'  ^'  ^'^^  ^'  *^  ^^<^  ^'  and  a  =  M  =  24, 


Thenfi  =  (a  +  /)«=:(i  + 


24)V=^25x  12  =  300. 


ii 
ill 


'"3 


ill 
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.  i  I'lffliii 


(8) 


''  i   .« 


Here  n  =  11,  a  =  £1024,  and  r  =  IJ. 

Then  l  =  ar'^~i  =  1024  X  (g)*"  =  1024  X  \%%\^  =  £59049. 
rl—a         J  X  59049— 1024        ■>  "5si-*^^_1024        i^^'  ' 


r— 1 


je  175099  =  whole  fortune. 


(6) 


.^ 


Here  a  =1,1=  1240029  and  s  =  1860040, 

«— a              1860040— Y 
Then  r  = = -^  i^^jj^a 


s—l         1860040—1240029 


O) 


=  3. 


Here  »  =  12,  a  =  £1,  and  /  =  £2048. 

Oxb         /2048\,5irr 
=  (— y        =  );/2"048  =  2. 


r/  — a        2x2048—1 


r—  1 


2—1 


=  4096  —  1  =  £4095. 


(8) 


Here  r  =  ^,  n  =  8,  and  I  =  106|^f^. 


Then  s 


Z(r»-i)      106mx[a)«-l]      Hn^X^^ 


(r_l)r— A  (^_i)(|)7 

25  X  6305 

^12  ' 


iXh'AJ 


?8 


[Nat.  ABran.     I     P»gM  342, 343.J 


i*44  =  X69049. 


'x*  =  3. 


((ft) 
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Hereo=:i,n=r'r,andr  =  3. 
r— 1  JZI 


=  ^e  =  1093, 


(10) 

Here  «  =  !,/=  I00t7696,  and  n  =  lo. 

;(10071r696)TiST_iT*ST 


7(10077696)^°-,!       ^'("^1^)^-1       6^o_i 


9  1- 


60466176—1 


V10077696  —  1  ^216  —  1  6—1 

=  fi^A^^JJA  =  120Q3235. 


=  2. 


1095. 


•         (11) 

Here  a  =  6,  /  =  3072,  and  s  =  6138. 

mu               *  — <»              6138  —  6 
Then  r  =  . —    


8  —  1 


6138—3072 


=  un  =  2. 


WxW 


(12) 

Here  r  =  2,  «  z=  n,  and  «  =  20470. 

Then/  =  £l^i!n!__^2-^»<20470x2^o 


20470X1024 


r"  —  1 


211  —  1 


2047 


^^HUi  1 

i! 
J 

Hi 

222                               KXT. 

Kat.  Abith. 

(13) 

1 

Herea=lg,,  n=l2,  andr  =  2. 

a(r-— 1)            ix(2»»— 1) 

=1 

^^  =  4096s. 

'■•■'^    lisii 

r— 1                      2  —  1 

=  Je204  168. 

i 

(14) 

Here  a  =  1  farthing,  r  =  2,  and  n  =  32. 
a(r»— 1)        lx(23«— 1) 

= =  4294967296  far. 

»•—  1  2  —  1 

Je4473924  68.  3Jd. 


Then  s  = 


1-1 

4 


(15) 

Here  a  =  4,  Z  =  78732,  and  n  =  10. 
Then  r 


w  =  It-;.  =  ^ 


19683     =    3. 


(16) 


Here  o  =  5,  r  =  2,  and  n  =  7. 

Then  I  =  ar-^  =  5  x  2^-i  =  5  X  2^  =  5  x  64  =320. 


(17) 


Here  a 
Then  s ; 


6,  /  =  327680,  and  r  =  4. 
rl—^        (327680X4)— .5 


r— 1 


4—1 


=  13-MJJ-Ui  =  436905. 


Nat.  Asith. 


^  =  40968. 


P»gW  343,  344J  xiT, 

(18) 
Here  a  =  1,  r  =  2,  and  n  =r  64. 

%        r — 1 


223 


-^^ =18446744073709551616  gr. 

18446744073709551616^(7680  X  64)  =  37529996894754  bu^J,. 
$1-60  X  37529996894754  =  $56294995342131. 


67296  far.  = 


(19) 

Here  r  =  3,  n  =  lo,  and  *  =  295240. 
Then  jS-'^"";[     (^DX  295240  X  3^     2  X  295240  X 19683 


r»--l 


310—1 
=  196830. 


69048 


S83     =    3. 


4=320, 


(20) 


Here  a  =  1,1=  2048,  and  n 

"  n 

Then  s    =    . ^ 

\/(2048)i*— 1  2»«— 1 

^2048—1  2—1 


=  12. 


2048^*-T-.iTilT 
2048""^  _lTl^ 

=     2i«-l     =    4095. 


=  436905. 


(21) 

Here  o  =  6,  r  =  4,  and  n  =  9. 

Then  I  =  ar'^-^  =  6x4»-  =.  6X4«  =  5X65636  =  327680. 


\ 


m 


B!RY. 


(Hat.  JiMm. 
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(24) 


Here  o  =:  f,  and  r  =  |. 


Then  s    = 


l-*-  1-^  ?  ^' 


(25) 


.Here  <tc=  4,4md  r=  4. 


Then  s    = 


a 


I— r 


1-J 


(26) 


Herea  =  Ti^,  andr  =  T-^o 


Then  «    = 


a 


1— r 


-1^  m 

1— -mr  1^ 


(27) 


Here  a  =  ^V„%,  and  r  z=  ^^ 


inr* 


Then  «  = 


a 


lW(5V 


J— r 


■io6dt) 


T^om 


,9A9J9, 


*0^^ 


=  mh 


Idfloff 


[Kat.  Jix^m. 
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(8) 


=    f. 


Since  there  are  9  means  and  2  extremes  the  number  of  terms 
is  11. 

I — a 


Then  d    = 


92—2 


=  n  =  9. 


»— 1      11—1 

1st  term  =2;  2nd  =  2  +  9  =  ll;  3rd=ll  +  9  =  20:  4th 
=  20  +  9  =  29;  5th  =  29  +  9  =  38  ;  6th  =  38  +  9  =  47  • 
and  so  on.  ' 

And  series  is  2,  11,  20,  29,  38,  4T,  56,  65,  74,  83,  92. 


(4) 


8. 


Since  there  are  4  means  and  two  extremes  the-number  of  terms 
IS  6. 

I— a  50—7 

Then  d    =i    — —    =3  __    —     43.    —    05 

n-1  6-1     "*     ^    -    '^• 

lstterm  =  7;  2nd  =  7  +  8  =15f;  3rd  =15f +  8?  =  24^- 

Zllf  -^'^  =  ''*'    '*^  -  ''^  +  «^  =  41^ '   --1  «th  = 
41f  +  8^  i=t  50. 

And  series  is  7,  15g-,  24},  32^,  41?,  50. 


—   ilH' 


(5) 


Since  there  are  8  means  and  two  extremes  the  number  of  terms 


13  10. 

Then  r 


-(rr- 


(t.V^)T'^  =  Gi,,)^  =  J. 


Ist  term  =  4096  ;  2nd  =  4096  X  J  =  2048 ;  3rd  =  2048  X  i 
=  1024 ;    4th  =  1024  X  i  =  512 ; .  5th  =  512  X  i  =  256,  and 


so  on. 


And  the  means  are  2048,  1024,  512,  256,  128,  64,  32,  and  16. 


!; 


\m 

i 

1 

1 
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KEY. 
(6) 


[Nat.  Abith. 


temsT  ^^^'^  *'^  ^  "''*'''  """^  ^''^  ®''*''"'''  ^'^^  °''"'^''  «f 


Then  »•  =  (^-^"       =  C^^H^i)^  =  (1679616)*  =  6. 

J'''  *«^  =  1^  5    2nd  =  14  X  6  =  84;    3rd  =  84  X  6  =  504; 
4th  =  504  X  6  =  3024 ;  5th  =  3024  X  6  =  18144,  and  so  on 

3919104*^*  "''*°'  '''''  ^^'  ^^*'  ^°^*'  ^®^^*'  ^°®^^*'  ^^^^^*'  ^^'^ 


Page  347. 

(3) 

Assume  4  to  be  the  number  of  men. 
Then  2x4  =  8  =  number  of  women. 
And  8  X  3  ==  24  =i  number  of  children. 

6d.  X    4  =  24d.  =  amount  received  bj  the  men 

4d.X    8  =  32d.=        « 

2d.x24  =  48d.=        «  u  „    ,i^.j^^^^^ 

Sum,  =  I04d.,  but  it  should,  by  question,  =  78d. 

m.  "^S  X  4 

Then  104  :  78  • '  4  •  . o  —        t. 

•  '*>•••*•  ■  —  3  =  number  of  men. 

104 
3X2=6  =  number  of  women,  and  6X3=18  =  number  of  child- 

(4)  t''^"- 

Assume  £8  to  be  the  price  of  the  harness. 
Then  £8  X  2  =  16  i=  price  of  horse. 
And  £8+^16  =  £24X2  =  48=      «        chaise. 

Sum,  =  £72,  but  it  should  by  question  =  £60 

h,t        ^u  8  X  60 

Then  £72  :  £60  ::  £8  •  — —  —  -fA  m  .,  _     . 

12     "~  *^  ^^  "*  =  P"ce  of  harness. 

£6  13  4  X  2  =  13    6  8  =      "        horse 
£6134  +  £1368  =  X20X2=40    00=      u       J^ 


(Kat.  Am>rB.    I      Pages  345-348.] 


the  number  of 
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(6) 

Assume  20  as  C's  age 
Then20x3=  60  =  B's  age  * 
And  60  X  2  =  120  =  A's  age. 

Sum  =  200,  but  by  question  it  should  =  140. 

Then  200:  140::  20:!!^  =14  =  C's  age. 
14  X  3  =  42  =  B's  age,  and  42  x  2  =  84  =  A's  age. 

(6) 
_  '  Assume  100. 

One  fourth  of  100  =  25  and  remainder  =  100  -  25  -  7^ 
One  fifth  of  75  =  15  and  remainder  =  75  1 15  -  eT  Lf  ', 
should  by  the  question  =  72.  ^^  -  ^^  -  15  _  60,  but  it 

Then60:72;:  100  :^!ll!f=i20. 


60 


oy 


A  can  do  the  work  in  7  days  ...  he  will  do  |  of  it  in  1  day. 

0  "  "6    "     *.'         ti         t        "        " 

Then  all  working  together  wiil'do  |  +  |  +  ^  =  ^'^.  ,^\  ^^^ 

Therefore  to  do  the  whole  work  it  will  take  them  -i-  =  H?  = 

H8Hays.  **" 

(8)» 

Jtholl  *  "'  '  '''•  "  '"'  ""'^  ■"-  »»  O-^'  to  do 

'  ♦Them(Mleofworkiinrthfison««c,««^„u ...      .         .      . 

canuot  trouble  any  one  ■:'it"hasVhe^for«"L^«''iu°"  le  so  siuipie  that  they 
them  by  simple  analysis  tnerefore  been  thought  advisable  to  work 
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KBT, 


(»)* 


[Ni4».  Aijpft. 


The  first  pipe  emptifeg  the  whole  of  it  in  1  hour. 

The  second  pipe  empties  |  of  it  in  1  hour. 

The  third  pipe  empties  J  of  it  in  1  hour. 
Then  all  these  pipes  running  together  will  empty  1  +  j  +  j 
=  V  in  1  hour. 
Therefore  to  empty  the  cistern  it  will  take  1  -s- Jgi- =  -ft-  hours. 


¥  .1    -4 


(10) 

Assume  84 
One  third  of  84  =     28  ' 

One  sixth  of  84  =     14 
One  seventh  of  84  =  12 

Sum  =  54j  but  by  question  it  should  =  27. 
84X2'7 
Then  54  :  27  :;  84  : =  42. 


54 


(11)* 


A'i  5  mills  working  together  will  grind  t  +  6  +  4  +  3  +  1 
--  20  bushels  in  1  hour. 

Therefore  to  grind  500  bushels  it  will  take  them  500  -f  20  = 
25  hours. 


(12)* 

One  pipe  fills  -^  of  the  cistern  in  1  hour,  and  the  other 
empties  iV  of  it  in  1  hour. 

Then  ^  —  ^  =  ^  __  p^^t  ^f  ^i^g  cistern  filled  in  1  hour 
when  both  are  left  open.  ' 

And  ^^-^  of  it  is  filled  in  1  hour,  the  whole  will  be  filled  in 
1 
—  =  36  hours. 


*  See  notu  on  page  22f . 


[N-AT,  A^tm.     I     Pag,  35J  J 


6 
10 


P«ge  8S3. 
A«uae  60  for  fethefs  .ge,  then  15  =  ,oa',. 

0)05 

11 
10 

—  1 
6 
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so 


5)95 

19 
30 

Ti 

En-ors.  Astamed  numbers. 

+_!  X  60  =  60 
Th««f  ^"'"'^*"'»"  =  2  Sum  of  products  ="i;j 
Therefore  result  required  =  leo  ^  2  -  80  -  fT.    , 

i  of  «0  =  20  =:sonTs4e    '*''"- •'•'-^ 

Assume  80 

3^  Assume  44 

—  34 


46 
3 

188 
80 

68 

iof80=r20 


I      WW 


10 
3 

30 
44 

—  14 
iof44=r  II 


(UonWauedonnextpiga) 

P 


—  35 


280 


[Na». 


Ill'   ii- 
Is'if. 


im 


(1  coniinued.) 
Errors.  Assumed  numbers. 

—  26     X     ao     =r     aooo 

+  38        X 
Sum  of  errors  =  63 


44       =       1672 


3672 
Therefore  result  required  =  3672  -f-  63  =  68^. 

(9) 

Assume  18  aiul    7 

One  half  of  18=~9    2X7  =  14 
14 

-~6 
Assume  22  and    3 

One  half  of  22  =  II      2X3  =^6 

J? 
+  5 

Errors.  Assumed  nmnbers. 

—  6        X        22       =       110 
+  5        X         18       =         SO 

Sum  of  etrots  =  10    Sum  of  products  =  200 

Then  200  -7- 10  =  20  =  one  number,  and  25  —  20  =  5 
=  other  number. 

(10) 


A. 

Suppose  8 
22i 

180 
132 

8)48 

+  7 
6 

36 
72 

3)36 

12 


B. 

6 

9 
12 
16 

18 
21 
24 
27 

132 


A. 

Suppose  6 
22^ 

136 
81 


B. 

6 

9 
12 
16 

18 

21 

6)54  — 


+  9 
8 

"73" 


81 


9  —  6  =  3  =  4ifierence  of  errorjl. 


^■«*i  352,  853.J 


rs 

• 

110 
90 

200 

— 

-20  = 

L. 

B. 

> 

6 

k 

9 
12 
15 

18 
21 

KM)[, 
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(12) 

Assume  30. 
Iof30=l5;  iof30=n- 
iof30  =  6;  and  ^  of ^0  =  5- 
15  X  7i  X  6  X6  =  3375-      ' 

3376 -6998f  =  ^ 3623 .4 terror. 
Assume  60.- 

iof60  =  30;  iof603=16• 
iof60=l2;andiof60=l0 
«!?.  16  X  12  X  10  =  54000.    ' 

64000 -69981  =  +  47001.6  =  error 
30*  =  810000,  and  60*  =  12960000 

-TJ^?'^  ^  "^^°°°°  ==  4e9593B400t) 
+  47001.6X810000      =^38071296000 

Sum  =  50625  «„^       TT: ■ 

^,!i!21f  "'""•«">' of  sqoare  root 

•ttmpleii        ^**=tl»e  number  required;     "'"•'*  ^*h.  page  862. 

2        *        6       6        240 
•*•*    =Vl679ei6  2=:3(J. 


I 


Sappose  A  Iiad  9s.  at  first      ^^^^ 
Then9+l±=io.  10  +  2  =  S.  Bj    i       « 
first.  •  ■«  —  0  »  5  ~{-  1  =  6 

6  +  1  =  7,  but  should  =  9  —  1  --  8. 

Error  =  7  —  8  = i 

Suppose  A  had  lis.  at  first. 
Then  11  +  l  =  12-  lo  •  « 

first.  '  12-r2  =  6;  6  +  1  =  7 

H  1  =  8,  but  should  =  11  _  1  -  t,. 

Error  =  8  — .  10  =  -«.  g. 
(Continued  on  next  vge.) 


^whai  B  htdat 


=  what  B  had  at 


28^ 


KIT. 


[Nav.  Aunr. 


(13  continued.) 
Errors. 

—  2  X    9  =  18 

—  1  X  11  =  11 

Diff.  =  1     diff.  =  1 
7  -M  =  7  =  shillings  A  had  at  first. 
7+l  =  8;8^2  =  4;4+l  =  6  =  shillings  B  had  at  first. 


Assume  20  and  10. 


3.a 


'.^^  +  ¥  4-  »^  =  20. 
■^+ioflO+  >,tt  =  i6. 

20  —  16  =:  -f"  5  =:  error. 


(14) 
Assume  24  and  6. 

V  +  V+V  =  24. 
f+Jof6  +  f  =  9. 
24  —  9  =  4-  IB  =  error. 

Errors. 

+  15  X  20  =  300 

+    5  X  24  =  120 

Diff.  =  10    diff.  =  180 
180  -MO  =  18  =  one  number. 
30  — i  18  =  12  z=  other  number. 

(16) 
Suppose  Ist  horse  to  be  worth  £20. 

20  +  60  =  70 ;  70  -s-  2  =  £35  =  value  of  2nd  horse. 
35  +  50  =  85,  but  it  should  equal  60,  i.  e.  (20  x  3). 
Then  60  —  86  =  --  25  =  error. 

Suppose  Ist  horse  to  be  worth  £60. 
£60  +  £60  =  £110  ;  £110  -r  2  ;=  £55  =  worth  of  2nd  horse. 
66  +  50  =  105,  but  it  should  equal  180,  i.  e.  (60  X  3). 
180  —  105  =  +  75  =  error. 

Errors. 
75     X     20    =    1500 
25     X     60    =     1600 

Sum  =  100  Sum  =  3000 

3000  -r  100  =  £30  =  value  of  1st  horse. 
£30  +  £60  =  £80 ;  £80  -i.  2  =  £40  =  value  of  2nd  horse, 


[NAt.  Aamu     I    B«f«f  363-867.] 


B  had  at  first. 

20  and  10. 

»J^  =  20. 
10  +  i^ft  =  IS. 
:  +  ^  =  error. 


KIT. 


m 


(16) 

Suppose  there  were  11  beggars. 

64-60  =  4- 4  =  error. 
Suppose  there  were  12  beggars. 

l2X6  =  72;72^12  =  60  =  pencehehad. 

60-54  =  + 6  =  error. 
Errors. 

+  6  X  11=66 
■f  4  X  12  =  48 


orse. 
3). 


of  2nd  horse. 
X  3). 


)  of  2nd  horse. 


Page  357. 

O) 

Here  P  =  $713-29,  r=. 046,  and/ =14 

Hence  amount  =  $1320.96.     ~  ^°^-  °^  •^'»'' 


(8) 

845098 


—  130-698  payments,  and 


Here  n  =  7,  r  =  -016. 

Then  t  =  - 

log;  (1  +  r)       -006466 
130.698  ^  4  =  32  -674  ye„,  =  32  y,»r.  3  „,„,i,  3  ..^^ 

(9) 
Then  «  ='f!:i.ILl!f:£      3.046W7_  2.045J63      1-000004 


-S-  \-  -r  '/  -033424 

=  29-918  years  =  29  years  11  montha. 


'033424 


[NiT.  Aura. 


(10) 
Here  A  =  $3333 -33,  i»  =  $222-83,  and  t  =  120. 

_,               ,  log.  A  —  log.  i» 

Then  r  =  I l :  or  log.  (1  -f  r)  =  .  :,; 


3-622878  —  2-346784       1-176096 


120  120 

=  1-0228,  r  =  -0838,  and  rate  per  cent.  =5  2^. 

(11) 
Here  n  =  2  and  r  =  -07. 

log.  n.  0-301030 


=  •00M007.    Hence  1  +  r 


=  10-2446  yewfs  =  10  yrs. 


Then  t  = 

log.  (1  +  r)       0-029384 
2  months  28  days. 

(12) 
Here  A  —  $100,  r  =  '0226,  and  t  =  28. 

Then  P  = .,  or  log  P  =  log.  J  —  log.  (i  -|.  r)  x  /. 

Log.  P  =  2  —  0-009664  X  28  =  2  —  0-27069?  :^  1-73^408. 
H»njoe  P  X3  $63-63. 

(13) 
Here  P  =  $2468 •  13,  r  =  -0376,  and  t  =  26. 
Then  A  =  P(l  +  ry,  or  log.  .i  =  log.  P  +  log.  (1  +  r)  x  ^ 
Log.  ^  =  3-392368  +  0-016988  X  26  =  3-392388+0-415688 

=  3-808066. 
Hence -tf  =  $6427-706. 

(14) 
Here  J  =  $7137-40,  r  =  -0426,  and  t  =  22. 

Then  P  =  ,  or  log.  P  =  log.  ^  —  log.  (1  +  r)  X  t. 

(1  +  r)f 
Log.  P  =  3-«63640  —  0-01«076  X  M  =  3'«€3640  —0-307672 
=  3-466868. 


[ITat.  Awm.    I     PagM  36t*380.] 


-  log.  P 


MufS  =  10  yrs. 


1  +  r)  X  /. 
:7  I '12^408. 


(l  +  r)  X^ 
18+ 0-415688 


1  4-  r)  X  ^ 
O—O' 39*672 


(18) 


Here  n  =  19,  and  r  =  .0625. 

Jog-^  1 -278*54 

log.  (1  +  r)    "  ?:^^  =  "•'^*^«  W*""** 


Then  ^  = 


H«ncel+r    I     2^'^225yoars  =  28  jears  9  months  8  aaya, 


Page  330, 


Here  r  = 


Ponnul 


■03,  a  =  600,  jQ  = 


(3) 
8365. 


__V(4-0182  + 3-8809) -1.97  ^7^8961  «. 


1-97 


•06 


2-81  — 1.197 


•06 


•84 


84 


•06 


•06 


payments  =  7  years. 


(4) 


Here  a  =112-50,  r=  •015,^  =  44. 

Formula  I.    j1  =  at  (i  ^  iLnDl) 

:=  112 '60  X  44 Yl  4-  <^^  —  1)  X  -Oiev 

\     ^  "1 )  =  4950  X  1  • 


322« 


==$6646-375. 


^1 


236 


n^AT.  Ann. 


(•) 


Here  a  =  300,  A  =  1680,  and  t  =  6. 

romaU  III.     r  =  '^"-"^    =   2  0680- 300  X») 
at  (t  —  1)  300  X  6  (5  ~  ^) 

_2  (1680 —  1600)^  2  X  180         360 

300  X  5  X  4  6000   ~  "~  6000  "  '^^' 

.'.  Rate  per  ceat  =  '06  X  100  =  6. 


Here  ^  =  2080,  r  =  .04,  and  t  =  16. 
Formula  II.    a  =  ^  *^ 


2  X  2080 


'{2  +  (^-l)r}   16 {2  4-  (16-1)  -04} 
4160  4160     4160   4160'> 


16  X  (J  +  15  X  -04)         16X2-6        41-6        416 

=  $100  =r  1  payment  or  rent  for  half  a  year,  hence  yearly 

rent  =  $100  X  2  =  $200. 


Page   366. 

(5) 
Here  r  =  •04,  and  v  =  $3000. 
Then  a  =  vr=:  3000  X  '04  =  $120. 


(6) 


Here  a  zz  663,  and  w  =  11260 

563 


a 
Then  r  =  —        = 

V 
per  Cclit.  ^  5, 


11260 


=  Vff  =  '06,  and  hence  rate 


[Wat.  AliTt.       I      PigM  360-366.] 


28t 


O) 


Here  a  =  76,  r  =  .05,  and  <  =  14. 

Then  V  =  _J: ^ ^« 

»"(l+r)'        •06X(1-05)M 
log.  »  =  log.  75 -log.  (1-05)  X  14 
=  1 -875061- (0.021189  X  14 +  W    .06) 

^  :2:r7r4r5."''-'^^^^^-^"^'^^«^''>- 

.•-  -  nat.  number  corresponding  to  the  logarithm  2.879446 

which  is  $767-608.  "•J'mo, 

(8) 

Here  a  =  $90,  r  =  -04  /  —  lo  „  _  ., 

.     —    "*,  r- 12,  «=  7,  and.-.«  +  f-.  19^ 

Formula  VII.    t>  =  ^5__l 1       •) 

90  f       1  ,       ^.'^ll'^'^'     <H^^'j 

=  --;^ ^ 1        ^      9000  C         1  ,         s 

•04i(i.04)i«    rro4Ti^f=-r-i-i — ^      > 

=  $337-3988. 

Here  a  =  I6OO,  and  r  =  -05. 

Formula  VIII.    ^  =  1-"°^      ^^^^^^ 

=  20  X  1500  or  20  years'  pa.  chase. 

(10) 
Here  a  =  22, 1;  =  308.64366,  and  r  =  -04. 

Then  Formula  VI.    ,  _  [og- °  -  log- (a  -  t>r) 

log.  (1  _i_ ,.) 
_  log.  22 -log.  (22 -308-6436  X  -04) 

log.  (1-04) 

=  i:!!!f!_7j!ii!l^i!i)^  1 '''''''  -  0-984707 


0-017033 
0S37716        357716 

0-017033  ~"  7177033  ~^^"*"* 


0-017033 


'! 


S88 


IHm!; 


(11) 


Here  a  =  164,  t  ^  19,  and  r  =  .06. 
Pormnla  IV.    «  as  JL  /i  _         1       ") 

=  —  v5i— __!__?        iwoo        (  1    -) 

.06  Xf        (TTosjrij    =-X-    X     r-2T52r9} 
=  3080  X  (1  -^  •386^4)  2=  3080  X  'Wt^  zs  $1861.12  +. 


(1») 
Here  ^  =  600,  t  =  40,  and  r  =  .0375. 

•^ 
Formula  II.      a  =  , 

(l  +  r)'-l 
22*6  22*5 


600  X  "Oa^e 

(l-0376)*o  —  I 
2250000 


4.36O34— 1         3.36034        336034 
=;  i!e.696Y  =r  £6  18s.  lOfd  +. 

Sere  a  =  8,  A  =:  l^».3166as  and  r  =  .©3. 

,    ,**            ^°«  C^*"  +  a)  —  log  o 
Formnlain.    *:=: 1 *^ 

log  (1  +  r> 
^  log  (187.316626  X  '03  +  8)  —  log  8 

log  1.08 

__log  (6.6194)6876  +  8)  —  log  8 

—  '  " '    '  '  Ill 

log  1-03 
log.  13.6184887A— log.8  1-134160  .*- 0-903090 


log  1*03 


0-231070 


231070 


0.012837 
=  18. 


0. 01 2837  1^837 

(14) 
Here  A  =  74i  r  =  '04  and  t  =z  30 

Pormulal.  A  =  a{  (1  ^- r)«— 1)  }        74  x  {(l-04)3o  «.  ij 

H  '   7400"        "^^ 

=  -^  X  (3-24332  --  1)  = X  2.24332  =  $4160142 

•04  4 

By  Table,  page  362.    Amo«qt  of  $1  for  30  y^ars.  at  4  per  cent. 

=:|M-064ai 
Then  $56H»84a«  X  74  =x  $4iai)-28, 


pVint; 


>. 


vl 

2-5269/ 
$1861-12+. 

•0  X  '0375 

0375)  *o  —  I 
) 


•0-903090 
1837 


.04)30  —  1} 

"."oi 

:  $4150-142 
it  4  per  cent. 


867.] 


Pag»367. 
BXAMINATIOIT  PAPERS. 

(2) 

..   ^    ,        ^  2  "*oJ»(lTe  $90-80  more  than  0 

A  18  to  have  $111-11  +  190-90  =  202-01      «        «    « 

$292 -ftl 

$4311-94  -^  3  =  $1437-311  =  C's  share. 
$1437-311  +  $90-90  =  $1528-21*  =  F«  ^hare 
$1628.211  +  $111  -11  =  $1639-321  =  A's  Vhal 

(8) 

rhi  w  contawed  times  in  the  whole.  L  «  i    •  _i    —  ,n7!^ 
Then  192  ^  14  =  I3f  dajs  ^  ^  «•  1  -  li,  =  192  hours. 

C4) 


i:i79  14s.  SJd.  =  $718-94,7^  =  $718-945^ 


$718-94583 


«,.n.on     "     '°0^<^0048    =    $71894583333-3    ^    48   - 
$149.78038ia-4444.  »      .      -so   — 

(5) 

^nM..18..30..tt..^|?..W 
30      >t..lli..l5«|  ^^.^, 

»V  X  80X86  =5 83160 srl'Vn,^ 


li 
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Here  n  =  20,  and  r  =  '0625. 
n  —  1         20  —  1 


KST. 

(6) 


[Nat.  AiifB, 


19 


=  361-9028  years  = 


Then*  = 

r  •0626     •0625 

361  years  10  months  25  days. 

(7) 

^342163  octenary  =  T/OeST  duodenary,  and  61351  nonary  = 
le454  duodenary. 

T/0c67  -r  lc454  =  40-38  duodenary. 

(8) 

783J  =  3J  +  10  X  8  4-  10  X  10  X  7. 
lbs.  oz.dwt.grs.  lbs.  oz.  dwt.  grap 

43   3  17  11  X  3i  =    151   7  11   2i 
10 


"'*;!' 


433       2     14     14     X     8       =       3465       9     16     16 
10 


4332       3       5     20     X     7      =     30325     11       0 


20 


33943       4       8     14i 


(9) 

Herea=  1,  andr  =  J. 

a  1 

Then  5= = . 

1— r       1— J 

(10) 

3                     3  *  4 

Jof|ofl92.f =  64-;- =  64-^-l-  =  64-i._ 


f 


—   o«    X    f*   =    lasf. 


[KAT.Aim. 


028  years  = 


>1  nonary  = 


Iwt.  grsi 
LI      2| 

L6    la 


64^ 


PN;*  368^1 


EXT. 


(11) 


241 


Logarithm  of  129140163  =  8- 111061 
8-111061  -i.  17  =  .477121  =  logarithm  of  3. 

(12) 


Suppose  48 
18 

66 


ik 


Suppose  36 
18 

64 
63 


—  18 

Errors.  Assumed  numbers. 

—  18     X     36    =    648 

—  9     X     48    =    432 

Difference  of  errors  =  9 


—  9 


9)216  =  sum  of  products. 
24 


SECOND  SEBIBS. 
(13) 

B  is  to  have  $69 '18  more  than  0 
A.  IS  to  hare  $69 -18  4- $93 -40  =  $162 -58     «        «     « 

•«  .  $231-76 

$897-43  -  $231-76  =  $665-67  =   Amount  to  be  divided 
equally  amongst  A,  B,  and  0. 

$665-67  -^  3  =  $221-89  =  C's  share. 
$221'89  +  $69-18  =  $291-07  =  B's 
$291-07  +  $93-40  =  $384-47  =  A's 

(14) 

7  lbs.  wheat         =    9  lbs.  rye 

6    "    rye  =    8    "    oats 

13    "    oats  =21    "    buckwheat 

27    "    buckwheat  =r  20    "    barley  \       ^ 

24    "    barley         =  26    "    peas  3 

11    "    peas  =35    "    potatoes 

«   "   potatoes      =  16    "   wheat 


« 


^=    ^ 
18  =  ^1 

J^t  =  ^IS| 

^^  =  1(15 

11  =  35 

X  =  16 


7 
4 
2 


^n«. -— 


t  ?(,  Ji  X  iso  X  IQ 


3  X  11 


4480 

=  — .  =  1363i. 
33 


[Nit; 


i  of  4J  of  7f  of-- of  t  of  3  o».  4  drs.  2  scr.  6  grs.  =  J  of  t  of 
V  of  it  off  of  1725  grs.  =c  10350  grs. 

A  of  .63  Qf  2U  of  ^Vof  6J  times  1  lbs.  3  oai.  =  A-  of  ^.of  JAL 
oft»fOfJ^of4l760  grs.  =  62640  grs.  "^       ^^     ^ 

10360 -J- 62640=  -169229. 
(16) 
DissimiUr.  SimUar.       Similar  and  Coterminous. 

623.42^3^^     =    e2S.42tMm    =    628- 42  793  793  Y93 

93-4267192    =      93-42671^2      =      93-42671929292 

Difference  =    530-00121864500 
(17) 
$1.00  -$0-046  =  $0-964,  and  $7493  --  0*964  =  $7854-29. 

(18) 
36  :  20  weeks 

6  :    5  dajrs 

9  :  11  hours 

11  :  24  cellars      <^  :'lSm«n 
20  :  22fiMtlong 
16  :  22  feet  wide 

5  :  4  feet  d«ep 


^  !^    11 

yxX^Xl^XllX!^SX^^X22x^ 

?^X  $X9X11X^«|XH5X  8| 


11  X  22 
9 


=    26S* 


(1^) 

Joff  off  =  ;fr;  andifVVof  aceftHinnutaber=U  ^^-U 
dndf*  =  i|X36  =  12.  3f,^V-M, 

(-i  K{[(12  X  121)  +  81]  X  3}  -  33)  x  30o]  ^  17  ».  x  9) 

(20) 


1176 

32 

14S 


%^*'  ^%..   29 
$       2& 


U76  X  8JJ  X  145  =  6466640. 


3M^369.] 


fTB.  =f  offof 


I  Ooterminoua. 


17598)46090(2 
36196 


«38)17l847(aO« 
1676 

37*7 
3852 


10894)17598(1 
10804 

6704)10894 
6704. 


395)838(2 
700 


121864500 

4190)6704(1 
4190 

=  $7854*29. 

2614)4190<1 
2511 

X5{^X22X^         1 

1676)2514(1 
1676 

48)395(8 
384 

11)48(4 
44 


4)11(2 
8 

3)4(1 
B 

"7)3 

838)1676(2  ^ 

.  1676 

(22) 
$12000  X  4  =:  SdfionA 

»moo  +  , 8000  =  $20000  x,  =  S 

$88000  =  product  of  A's 

A^«->v  stock  and  time. 

•«*^  *^5000  X  3  =  $75000 

»wooo _  tioooo  =$15000  X  3  =  ilmo 


HMOOO  =  prodnet  of  B'« 


$36000  X  21=  f  70000 

(OotttiiraMl  Ob  iMBtt  Pifli.) 


il 


2**  KEY,  (N4T.  Aim. 

(22  continued.) 
f  of  $35000=$10000.    $35000-$10000=$25000  X  4=$100000 

=  product  of  O's  stock  and  time.  ^°°°^ 

$38000  +  $120000  +  $170000  =  $378000  =  sum  of  the  pro- 
ducts  of  stocks  and  times. 

Then$3T8000  :  J88000  ::  J16OOO  :  i!i°!iif!!!!=^„.o, 

378000 
=  A's  share. 

$378000  :  »i,0000  ::  $15000  :  'J^'L!^  =  ,,,^,.,, 

378000 

$15000  -  ($3492-06  +  $6746-03)  '=  $4761.91  =  B's  share. 

*,        .  <23) 

As  gam  in  5  months  =  $125  .-.  his  gain  for  9  months 

=  lf  X  $125 _j225 

B's  gain  in  6  months  =  $125  .-.  his  gain  for  9  months 

p,     =\iX$125      : ^^ 

C  gain  in  9  months —  «ior 

Sum  =$5371 
m,       «     ^  400  X  225 

Then  $537i  :  $225  ::  $400  : .  =  |i67i^  =  A's  stock. 

537J 

*     ..  400  X  187i 

$537}  :  $187J  ::  $400  : .  =:=  $139.3  =  b's  stock 

53  7i 

^  ^  400  X  125 

$537}  :  $125  : :  $400  : =  $93.1^ :-.  q,^  3^^,^^ 

537} 
(24) 

^  +  i  +  Vir  +  iV  =  AV  =  i§  =  part  of  the  cistern  filled  in 

one  hour  when  the  four  pipes  are  left  open. 
^+i  +  i  +  i  =  +i^=f«=:  part  of  the  cistern  emptied  in 

one  hour  when  the  four  are  left  open. 
H  —  H  =  H  =  part  of  the  cistern  which  remains  filled  after 

the  eight  pipes  have  been  left  open  for  one  hour.    And  if 

iff  of  the  cistern  are  emotied  in  one  hnnr  {f  r^iu  *-i,«  1   . 

%i  =  2|V  nours  to  empty  the  whole  of  it. 


em  filled  in 


J?«gei  369,  370.J 


KIT. 

TmBD  8IBI1S. 
(26) 


245 


As  often  as  the  first  receives  4  the  second  receives  3  th.r. 
fore  as  often  as  the  first  receives  fi  th^  ..      l         '       "' 
Then  6  +  4i  +  7  =  17/.  '  ^  *^®  '"'^^^'^  receives  4i. 

loaves. 

2310X6 
7i.6  ••^2310:_-_=:7921oaves=numberthefirstreceives. 
2310  X  44 

in:4J::23lO: =594    »     _        „ 

111  -^  second    " 

2310  X  1 
in-'r  :;2310: =934    u    =        ..        .,,  ,       ^^ 

(27) 

_.  ^  Ibs.lbs.  lbs. 

Then4:j2.:4:j2  1bs.®4cts.      or     SM-i  ..ii.,    ^ 

4:»2::3:64Ib,.®9cts.  |:»2::4  ,„  ^    f  ""'• 

rf.72..4.96  1bs. /®9cts, 

(28) 

Here  ^  =  $4444-44,  r  =  -0444,  and  t  =  4.3J. 

TV..n  p  _      -^      _,  _$4444 »44^         $4444-44 

1+r/       l+-0444X4-3r"Tr9"^"=^^^^*"^^^- 
(29) 
fl.00-$0.0225  =  $0.9775.     $23470  ^0-9775  =  $24010-23. 

(30) 
Here  J  =  $7493-47,  r  =  -07,  and  /  =  8. 

Th>.  p,      ^  Jr493.47        7493.47 

1+rt  1+-07X8  1.66 


Iw  I 


^6 


KtT. 


(SI) 


itiY.JiMl. 


$17460  -f  1.03128  =  $16930-909  =  snm  to  be  inyested. 
16930-909  4-  2'95  =  6739-29  yds.  cloth. 
16630-900  X  -02}  =  $423-27272  =  ad  valorem  duty. 
$17460  +  $1347-90  +  $479-40  +  $169-83  +  $423-27272  = 

$19880-40272  =r  whole  cost. 
$25000  -  $19880-40272  =  $5119-69728  =  whole  gain. 

Then  $19880-40272:$100::$5119-69728:^illl'*f!!!ili!!  - 


27-76  =27J  per  cent. 


V. 

134234 
6 

8 
,B 

44 

6 

222 
6 

1113 
6 

6669  den. 


(32) 


III. 
21122021 
3 

1 
S 


22 
3 

3 

206 
3 

618 
3 

1866 
3 


vni. 

=      12701 
8 

10 
8 

8 

696 
8 

5569  den. 


19880-40272 


XII. 
3281 
12 

38 
12 


46^ 
t2 

6669  den. 


M 


n 


5669  den. 


(33) 


I  of  4i  of—,  of  tV  of  i  of  £43  18s.  lljd.    £43  18s.  lljd.  = 
J.  I* 

$176- 79J. 

(Continued  OS  next  page.) 


(#iY.'jliirtB.    I       Jhi^afoo 


(88  continued.) 

for  I'of  ^of  ^  Of  J  of  ijn5.r9j,  =i  ,a  of  1!  Of  1  of  1 

^'f"^-^^*  =  *o^Jl^«-^9*  =  $263.6875.    '       "^       ^ 
3jof_.  of  .66  ofl.76of6i  times  $97.18  = 

'^  Of  ^  Of  ^^,  of  m  Of  61  tin.es  $97.18  ;  6,  times  $97.18 
=  $631.67. 
-  7 
1^  7 


-  of  i     f^^         *^^ 

9         Rs        r^  °^ of  $631.67  —  *■  • 

^         ?5[        WO         tfift         *  ^^ of  $631.67 

9  X  25 


49 


26 

=  ?%of$63l.67. 

Wof  $631.67=  $137.6636. 

Then  $263»6875  —  ti^^T.naoi, 

$137>6636  =  $126.1239  =  diflference 
.    _  1^  (34) 

■    =  2.;86067;     ''  ^  =  ^'^-  '  -  ^^^-  ^3  =  0-  1-113943 

-  •«  ==  3   X   13   X  6  ^  10  ...  log.  19.5  -  lo^  3  ^  , 

-I-  log.  5  —  log.  10.  s    1!^  0  _  log.  3  +  log.  13 

log.  3   =0-477121 
.o..5.,o..,0-,o,..  =  ._o,o,„3„..,':f.rr^^ 

w  ,.  Sum  =  2.29004q 

From  which  take  log.  lo  =  1 

„,.      „  =  log.  19.6.  ^«"»-  =  1^2^ 

1126  =  63  X  3«  ...  log.  1125  =  (log.  6)  4-  3  4.  n        ,. 

log.  6  =  0.698970  X  3  L  2'.09i9to   ^  ^  '^^  '^  ^  '• 

Iog.3  =  o.477l21x  2  =  0.964242 

(Confcmued  on  next  page.) 


fjfel 


i 
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1 


K»Y. 
(34  continued.) 


[Nat.  Ann. 


28-16  =  28^  =  1-^  =  13«  -t.  6  ...  log.  28-J6  :^  (log.  13)  X  2 
—  (log.  2  +  log.  3). 

log.  13  =  1-113943  X  2  =  2-227886 
(log.  2  +  log.  3)  =  (0-301030  +  0-47n21)  =  0-T78161 


DiflF.  =  1-449735 


=  log.  28;  16. 


65000  =  13  X  5   X  1000  .-.  log.  65000  =  log.  13  +  log.  5 
+  log.  1000. 

log.  13  =1 -113943 
log.  6  =0-698970 
log.  1000  =  3 


Sum  =  4-812913  =  log.  of  65000. 
log.  -0005  =  log.  5  with  characteristic  changed  to  —  4 

=  4-698970. 
162-1  =  3«  4-  13«  -^  10   .-.  log.   152-1  =  (log.  3)   X   2 
+  (log.  13)  X  2  —  log.  10. 

log.  3    =0-477121X2  =  0-954242 
log.  13  =  1-113943  X  2  =  2-227886 

Sum  =  3-182128 
Prom  which  take  log.  10  =  1 


Diflf.  =  2-182128  =  log.  152-1. 

8-112  =  2*  X  132  X  3  ^  1000  ...  log.  8-112  =  (log.  2)  x  4 
4-  (log.  13)  X  2  +  log.  3  —  log.  1000. 

log.  2  =0-301030X4=1-204120 
log.  13  =  0-113943  X  2  =  2-227886 
log.  3    =  0-477211 


Sum  =  3-909217 
From  which  take  log.  1000  =  3 


[Nat,  Amxb. 


(log.  13)  X  2 

=  2'22788e 
=  0-778161 


=  1-449735 


13  +  log.  5 


>000. 

;ed  to  —  4 

g.  3)   X   2 


:Iog.  152-1. 
(log.  2)  X  4 


iog.  8'iii. 


?•!•  370.] 


KIT. 

(36) 


849 


i*  X  300        =  21000 

*  X  8  X  30  =    1800 

8«  =        54 

22864 

t  8«  X  300      =  2464000 
'  8  X  ^  X  30  =      22800  I 
'•=  84) 

2476884 

/  8  ^«  X  300       =  249961000 

'8^X2X30=  54600 

2"  = 

2499C6604 I 


(36) 


xn. 

87l/c/.72(l«-32 
6e4 


20362720 


le/372c4 


617428000 


4977/^^08 
3e8301e4 


after  birth  of  son.  *» /ears  =  time  he  hved 

i  I-  of  father's  life  time  —  5  years  —  ^  ^. 

ther's  age.  ^  ^  ^^*"  =  *&«  "^  ^on  =  J  fa- 

H  of  father's  life  time  —  9  years  -  i  f.4u    , 
"•  9  7ears  is  the  difference  L  ^ee^^  l^tnlZZ  ..    . 
-•■9  years  is  equal.to  ,3,  of  father's  age       ^^  °'  '**'"'  ^^^• 

f  1^'T  "  ^'  °^  ^^'  *»^'  ^'^  ^'"  be  the*  J  of  9  which  i.  3  v.. 
I^^  la  3  years,  ||  or  the  whole  age  wiuVe  3X28=84  AaT' 

Or  by  Position. 
A^ume  42  for  fathers  age  at  death,  the  son's  age  =  21 

21jtU  '  =  ^+,«'  H  of  42  =  I6i  and  16i  +  5  =.    • 
jsii  ~  age  of  father  when  son  was  born.  »  "f  °  - 

•••  he  lived  after  hfrfh  «f  u: .. 

-  -"-  ^'  -^=  =""  «  -  21i  =  20i  years. 

(Continued  on  next  page.) 


290) 


[NAf.Anfi, 


^H 


■'I' 


(36  conC&Mjed.) 

By  the  question  he  lived  21  -f  4  =  25  years.        "^ 

The  error  25  —  201  =  —  4J. 
Assume  98  for    ither's  age,  then  son's  age  =  |  of  96  =  49. 

i+  Ar  +  |+6  =  ii4-6;  ii  of98  =  38i,  and38i  +  6  =  43J 
=  age  of  father  at  birth  of  son. 

.•.he  lived  after  birth  of  his  son  98  —  431  =  64|  years. 
But  by  the  question  he  lived  49  +  4  years  =  63  years. 
Then  53  —  641  =  +  IJ  =  error. 


Errors. 
—  41  X  98 
+  li  X  42 


Sum  =  6 


392 

ea 

504 


504  +  6  =  84  =  fiither's  age. 
:«         (37) 


6-3  J- 


m.  fur.  per.  yds.  ft.  in. 

63   3   7   3   2  1 
8 


607 
40 

20287 

101438 
101431 

1115811 
3 

3347461 
12 

4016965 


fur.  per.  yds. 
7  23   3i 
40 

303 

15181 
I51i 

1670i 
3 

60101 
12 

60129 


(ContU^^  on  nsRjj^H^) 


[Nat,  Ajri«|, 


98  =  49. 
8i  +  6  =  43i 

f^ears. 
iars. 


^m^m 


(31  continaed.) 
«<*"8)40^6966(66.80678  tiioei 

409225 
360774 

484510 
491032 


m 


347800 
300845 

471659 
420903 

606470 
481032 


6-3 -J-  '000000274 


(38) 


yds. 
H 


274)6300000000(22993700 • 72992700 
648 


820 
648 

2720 
2466 

2640 
2466 


740 
648 

1920 
1918 


2000 
1918 

820 
64S 


2720 
2466 

2640 
2466 

740 
548 

1920 
1918 


200  remainaer. 


262 


[Nat.  Abiti. 


(39) 


i  yds.  :  6 A  yds.  ::  $}^  :  f  x  ff  X  |?  =  \m  -  $6-482. 


(40) 


I=Prt  =  $ml-11  X  -005  X  1-67  =  $460.0034206. 

(41) 
Jl—P     $1000  — $6t4-30       326-70 


;  =  6'68268  years  = 


Pr  $674'30  X  '085        fl7-3166 

8  years  8  months  6 '7288  days. 

(42) 

By  Table,  page  260,  the  amount  of  $1  for  14  payments  at  4 
per  cent  is  $!•  73168. 

Then  $1-73168  X  813-71  =  $1409.0863328  =  Amount. 
Subtract        813-71 


DiflTerence  =  696-3753328  =  Interest. 

(43) 

$300  X  0  =  0 

700  X  4  =  2800 

760  X  7  =  6260 

850  X  9  =  7660 

400  X  13  =  5200 

1300  X  19  =  24700 


4300 


) 


45600  (  10  months  18^V  days 
4300 

2600 
30 

78000  =  days. 
4300 


35000 
34400 


Tip 


PHM8T0,871.] 


KIT; 
(44) 


263 


Deducting  E'a  share,  $1078.  from  %^9^a    ♦!,.      u  , 

bedivided,therereman!$2ii«TK    .    '..    *  ""^^^^  ''^'"  *« 
and  D       w.     1^  ™™*'°^  *2156  to  be  divided  amonj?  ABO 

than  D-;  B  gets  $61.34  (42-11  +  19-23^  mL*?      i       ™°" 
gets  $78-44  (61-34  +  I7.ifi^         ^3)  "lore  than  D ;  and  A 

get,  then,/o  JL,  ot  sha      t  T.'  '"''  ""•     ''°«^*^«^  *^«^ 
-I.  ilia.^vi         .  "'«"  1^  s  share,  together  with  $42-11  4-  ftfji  .^1 

to  J^t^r  ''°"  """'  "'"  """'  «»««"'«  With  $181  -SS  U  «,„», 
Hence$2166-00  — $i8i.89-«iQ'7^  it       * 

Add        42 '11 

Sum    $536-6376  =  C's  share. 
Add         19-23 


P=z 


Sum    $554-8675  =  B'3  share. 
Add        17-10 

Sum    $571.9675  =  A's  share. 
^  (46) 

j^__  $3786-80      3786-80      378680 

1+'-^        1+1  •76»  r76"~l^~'^^^^2"°2898  + 

(46) 

((3?~2^)  X  •46■^^of■;42857H8i  times  n4.^.^.,3., 

{(•73  X  .12345^1^^)  +  ^  +9a+n,^J  -27-4922077 


l7iV  1+27-4922077 


(Continued 


next 


2W 


(46  conl4oaed.) 


[luf^AV^ 


{(H  X.  tp^^  X  m)  +  27Hi}  -7-  27.4922077 

(l^+37|fi-)-5.27-4922077  27^J§4- 2l-4^220n 


27-4932077  ^27-4922077 

312312302  quaternary  =  224690  decimal  scale. 
2312132      quaternary  =     11678  decimal  scale. 

Sum=  236368 

4234  quinary  =  569  decimal,  and  569  x  23011  =  13093269. 

236368  X  13093259  =  3094827443312. 

665  +  444  +  333  +  222  +  111  senary  =  2663  senary  =  645 
decimal. 

3094827443312  —  645  =  3094827442667. 

6542  septenary  =  2333  decimal. 

3094827442667  -^  2333  =  132e544124i|Jf  den. 

X.  vra. 

1326544124  =  117042723^4 


X. 

1375    = 

X. 

2333    = 


Tin. 
2537 

Tin. 
4435 


x-'  Tin. 

.-.  1326544124i^L'  =  llT04272374|^f  J. 

(48) 
•l  =  TVand(TV)«  =  Tk=  -01 
•1  =  ^  and  (^)«  =  aV  =  '012345679. 


P<V»M1.3. 


AMQiQe  27 


2M: 


WFTH  awns. 

(60) 
^- .^.  .IS. .^X.  .48  and  81 ;  strike  out  2,  9  and  16, 

^6  3         since  thjey  are  con- 

tained as  &ctor9  in 
_,    ,  theotbejs. 

The  1.  c.  m.  =  27  X  16  X  3  =  1296. 


t  = 


log.  7 


(51) 

0 '846098 


log.  (1+r)     log.  (1 .06)  "  "^'m^  -  ^^'^^^  y«»"- 

(52) 
20  .iles  =  126^200^^^^^^^^^^^       ,  „  ,,  ,,  ,^  ^  ^^3 
1267200  X  1 78  =  7ll9j!'g-  times. 

(53) 
1749600  =  2"  X  3' V  r. *.,-«« 

(64) 

2  T. 

(65) 

fore  4  eat  d„?in°C    "^^  ^^J  *V°''  "  ^  '"^^'  «»- 
in  1  /I-         J  ,  ^'     ^^erefore  B  can  do  i  —  -J-  —  .7 

^  J  ,        ''^  «<y  "  contained  times  in  1.  r  «   /^  r  1  !^ 
—  Of  aajs.  '      "  *  •  *»  —  T 


KIT. 
(66) 


[NAt.  Aftinr. 


P=z 


(1  4r7«'  ^^^'  ^=^°«-  •^  — log.  (l+r)  X  *s=  log.  889977 
—  log.  (1-06)  X  22  =  3-949378  —  0.026306  x  ^2 
I  $^469^r  "  °'"®^^^  =  3.392646,  and  log,  3-392646 

By  Table,  page  260,  amount  of  $1  at  6  per  cent,  for  22  pay- 
ments =  3-60354. 

Then  $8899-77  -;-  3-60354  =  $2469.73  nearly. 

(57) 
Let  the  1st  number  be  2.     Then  2    x  2  =  4 

1JX3  =  4 

10  -  (2  +  U)  =  10  -  3i^  =  6|  +  4  =  26i,  but  it  should 

equal  4. 
Therefore  26f  —  4  =  +  22J  =  error. 

Let  IJ  be  the  1st  number ;  then  1|  x  2  =  3 

1     X  3  "^  ^ 

10  -  (IJ  +  1)  =  10  -  2J  =  7J  X  4  =  30,  butitshould  =  3 

Therefore  30  —  3  =  +27  =  error. 

Errors. 

+  27    X    2  =  54 

+  22f  X  1J=44 

Diff.  =  4^     diflf.  =  20,  and  20  +  4^  =  41^^  =  1st  number. 
„        ,  4/^X2  =  9^5^  =  lat  product. 

Second  number  =  9^  +  3  =  3^^  X  3  =  9,^^  =  2nd  product. 
10  —  7i9f  =  2^  X  4  =  9t^  =  3rd  product. 
(58) 
Suppose  A  has  40 ;  then  B  has  110  —  40  =  70,  and  0  has 

130  —  70  =  60. 
A  and  0  together  have  40  +  60  =  100,  but  it  should  be  120. 
Therefore  100  —  120  =  —20  =  error. 

Suppose  A  has  80 ;  then  B  has  110  —  80  =  30,  and  0  has  130 

—  30  =  100. 
A  and  0  together  have  80  +  lOO  =  180,  but  they  should  have  120. 
Therefore  180  —  120  =n  +  eo  =  error. 

m^^u J i 

wvuuiuucu  uii  uvsa  psgo.) 


^H^  371,  372.] 


2fkr 


KEY. 

(58  continued.) 
Errors. 

+  60     X     40    =     2400 
—  20     X     80    =    1600 

4000  -r  80  =  50  =  number  A  has. 

^V+ ,?  -  "•  =  ""'  -*  "-^^  "„  -  eo  =  ,0. 

g  =  60  =  each  man's  ,h«re  whm  e,n»ii,  dWded. 

(69) 
l'ormaIaI,p.333.    Z  =  .+  („_i)^^, 

Formula  VI,  p.  333.     •  =  |2-.  +   („  _  jj  ^>  ^ 


^  = 


log.  n 


(60) 

log.  21  1 '322219 


log.  (1  +  ,)       log,  (1.0^^  -  ^:^^  =  44-997  years. 

SIXTH  SER1K8. 

(61) 
B  gets  $196-87  more  than  a  ^r>A   a      .   «. 

$583.87  more  than  C    thC   ^5«*«  ^^^^^  +  $196.87  = 

times  C's  share    to  Jie    J  fr^  ''^''''''  *^^^  ««'  '*-*'' 
ouare,  together  with  $196.87  4-  •fRsftQ.oT    • 

Hence  *.9.9.26  ^  3  =  $7,3*08 j  ^'o^sh^  """  "''  "■"•• 
■A-dd  196-87 

f"  =  iil6r^  =  B'sshm.e. 

Ann  9oi*./vn 


4/CTJ  "UV 


Sam 


Bbftr*. 


^88 


6716  =  2*  X  1429 


1429 


(62) 


{Nif.Awrft. 


1429 
(63) 


2858 


6*16 


\(lVt--lOm  —  i'^-h  i^  +  -9  —  J)]  >;, 


(•8378 -M  Of  81) 


•63552632  X  i  of  9^  -J-  (^  of  4|  of  tV  of  8«^ -MoiJ 

6^  - 1  -^  (fv^»a  X  vv)  ' 

m  X  I  X  V  i^  (i  X  ¥XtVX^-LXt*t) 

5?  X  im  X  V- 


X  i  X  2;^  X  ^  X  ^V  X  V-  X  dJr  X  -i-F 
¥  X  H  X  ^ 

'f  X  ^  X  f  X  ,,V  X  7*  fr  X  ^ 
1^  X  37  14  X  37 


iX^X^^  5  X  37 


•  =  1^  =  2^. 


(64) 

Each  child  gets  1  child's  share,  .•.  17  children  get  17  shares. 

Each  woman  gets  three,  times  a  child's  share,  ...  4  women  get 
12  shares. 

Each  man  get^  six  times  &  chUd's  share,  .-.  3  men  get  18  shares. 

And  together  they  get  47  times  a  child's  share. 
Therefore  $7200  4-  47  =  $153  •  19Vf  =  a  child's  share. 

$153-19^  X  3  =  $459^57||. 

$163  •  19:|V  X  6  =  $919  •  14J«. 

264000  =  23  X  6*  X  127.    Addit^^  unity  to  each  inde*  am?     i 
multiplying  the  results,  we-ga^  i  v  3  v  2  —  24.  ^ 


990 


'rlllpJS^, 


1 


m 


(66) 


%      2 


I  0/41  of-:  of  ^  of  £3  168.  lid.  =  -!  V  ^  V  ''''^*'*        ^ 


^i- 


5? 


X  $16-39^  =6  times  $15 '39^  =  $92 


X  — 
t  X  11       « 


■35. 


19i 


A-  of  4f    of  .» ,  of  ,9JL 


of  H  of  -85  of .  of  $1783 

421 


-  A  X  ^  X  ---  X  ,«^  X  ii  X  ,«^  X  .^  of  $1783. 


Y 


2 


15( 


,,  ^T^rx  —  x-x  —  X- 


^*     ^     isj     in     ^9 


17*83 


1«|«|      ti^  1 


-:in-83  X  4  =  $71.32.    $92.36 -$71.32  =  $21-03. 


Therefore  9  :  le  is  the 
greatest,  and  10  :  19  ig 
the  least. 


(67) 

7:  13=    7^  13  =-538 
9:  16=    9-M6=.562 

8  :  15  =  8  -M5  =  .533 

10:  19  =10 -1.19  =.626 

7         '  ^ 

'Compound  ratio  =  — v-?v^vx^^      *^ 

13 ''i^''l^V9  =  m  =  ''■'*'• 

(68) 
^^7.432  =  67  Ufi  =  iW^  and  7-9036  =  7  *m  - 

m    ^  78967  "■  1^^  -  8-6318452. 
11 


■;f 


990         9990 


-'*<^:i^>. 


260 


KIT. 


[Nat.  Abiti. 


m 


1 1 


iL. 


m 


(69) 

0  per.  9  yds.  1  ft.  120  in.  =  366628  inches 

i  Of  J  of  ^  of  36  acres  2  roods  =  ^3^  of  36  acres  2  roods  =  ,3.  ^f 


222678720  inches 
365628  2559396 


^ff  of  222678720       133607232 


=  0'019166118, 


(YD) 


Dissimilar. 
17-0342 
27*06357 
98*123456 

829*6423 

966*1234298 
9*876342 


Similar. 

17*03424242 

27*06357576 

98*123456456 

829*642342342 

986*1234298429 

9*876342876342 


813*9864234567      813*9864234567 
Similar  and  Coterminous. 

17*034242424242424242 

27*063575767576757576 

98 •123456456456456456 

829 • 642342342342342342 

986 • 123429842984298429 

9*876342876342876342 

813*986423466746674567 

4  carried 


2781 •849813156689829967 


[Nat.  Abits. 

P»«e  372,  3730 

ItlT. 

hes 

(71) 

roods  =  ^j-  of 

G._ ^ 

)19166118. 


19 

342 

7 


261 


^„       . ,  ^'^^  751  =  54-249  feet 

;^^=64  — 60  =  i4feet 

^         411    +  142  _.  V24660- 400921 
==:  157-036  feet. 


(73) 

The  mixture  =  spirits  +  water  —  i  «<^    •  . 

mixture  -  5  gal.  I  7+1 1  0  T  "7  +  ^5  gal.  +  ^  of 
20  gal.  =  ,.  of  the  mixttre  t„d  tf  7  ^  +  ''  ^^^-  ^ben 
taiaed  6  x  20  =  120  gal'  °''  *^'  ""'^'"^^  ««»' 

Then  i  of  120  =  60  -|-  2'i  —  ««      , 

iofl20  =  4„i'5l'    «"-  =  =P'"''r 


m 


KIT. 


[NAf .  Ami. 


">t" 


I 


)! 


SBVBNTH  BTBIM, 

(78) 

•   •   •      «   • 

401241-3'^ 24  (422*32 
81 


132    >  412 
314 

1342       }  4341 
3234 

13443  )  110234 
101434 


140012)     330024 
330024. 

Suppose  father's  age  =  60,  the  son's  age  now  =  60  -j-  6  =  12 
and  son's  age  four  years  ago  =  12  —  4  =  8.  Bat  the  son's 
age  four  years  ago  should,  by  the  quesfon,  have  been  60^ 
7  =  8|. 

Therefore  8  —  8f  =..  --  f  —  error. 
Suppose  father's  age  =  35  ;  then  son  s  age  now  =  35  -i-  6  =  7 
and  age  four  years  ago  =  1  —  4  =  3.      '  ' 

But  son's  age  four  years  ago  should,  by  siuestion,  hr  ve  been  35 

-7=5. 
Therefore  3  —  5  =  —  2  =c  error. 
Errors. 

—  2  X  60  =  120 
— •  f  X  35  =    20 

diff.  It    diflf.  s=  100 
100  -i-  -V^  =  70  =  fether'B  and  son's  age  =  70  -i-  5  =  14. 


!*•§•  3»3.J 


KIT. 


■72347 -^  'OOsVrr 


II 


72276        32 
89800  *   "qq^q  ^ 


Assume  35 

Assume  16 
Assume    9 


(78) 

31 


/.  c.  m.  =  35  X  16  X  9  X  31  =  15624a. 


263 


2ff^      5ISW0  __  796025 

J|5|S(«(«)^    32    "~1^=22^*«2460686. 

Ill 

(76) 

Logarithm  of  97294764.372  is  7-988089 

7-988089^  11  =0.72618q 
Lojf.  0.726189  =  ^   32341  -  iT+k 

--   «341  =  nth  root  of  9729476     J72. 

Assume  43J  for  U.e  greater  lumber 

7i-3i..43i.-__=21theless 
43i  --  21  =  22J  but  it  should  =  30 
lUerefore  error  =  22J  —  so  =  _  ^i 
Assume  72i  for  thn  grea      ..  onber 

n:3,::72.    ^!Ll!|  ^  35  =  the  less 
^2J  -  35  =  .  /i  but  ,«iu  ^  JO 

Therefore  error  =  37|  -~  30       +  7i. 

Errors. 

-f   7J  X  43J  =  J26i 

—  7i  X  721  =  543i 

Sum  =  15       Sum  =  87o" 

»70  ^  16  =  58  greater 
*..  58  X  31 


I  ■  »i 


264 


KIT. 


(79) 


[Nat,  Auth. 


Here  a  =  1,    d  =  6,    n  =  loi, 


=  |2a+(n--l)rf|-=  |2X  1  +  (101  -  1)  x  6? 


101 


=  (2  +  600) = 


101        602    ,  101 


=  30401. 


(80) 
4  5 

1!^    U      ^^       11^    H      ik        1UX4X6       228f 


-X  — X X X— X— = 


7    ^(^    nv      %!^      J^3     3       7X7X11X3     1617 


= =228f:l617. 


11 


(82) 


({(H  +  m+H-im)X  -64}  4-  If)  X  35  times  .142857 


{ 


97 


X   '24378  X  (l:h  X  4^r)j  x  (4^  -  2^) 


_(jmn-  lem)  x  u]  -j- v)x  35  x  1 


UxUm    XUx^^i"     x(4tW  —  2yVr) 


mx 


.ft- 


XiVx   ^   X   f        i 


1^  X  ^i/W  X  H  X  VA"  X  ^fi     ill     ^^^ 

(83) 

Suppose  the  hour  hand  moves  over  4  minutes,  then  since  the 
minute  hand  moves  12  times  as  fast,  it  will  have  travelled  over 
48  minutes.    But  in  order  to  overtake  the  hour  hand,  the  minute 

hand  must  traverse  the  entire  circle,  60  minutes,  plus  the  4  minutes 
we  have  supposed  the  hour  hand  to  have  moved  forward  i.  e. 
64  minutes.  Then  48  should  equal  64,  for  we  should  tind  the 
same  number  by  each  process  ;  48  —  64  =  —  16  error. 

Suppose  hour  hand  moves  over  6  minutes,  the  minute  baud 
moves  over  6  X  12  =  72  minutes.  But  minute  hand  moves 
over  60  +  6  =  66  minutes. 

Then  72  —66  =  -f  6  error. 

(Continued  on  next  psgs,) 


P««e  373.] 


M 


tncs  '142857 


(83  continued.) 
Errors. 

—  16  X  6  =  96 
+    6  X  4  =  24 

120-^-22  ~«B       .    ^"""^^      ^"""^ 

.   22  _  5^B.-  mm.  =  minutes  passed  orer  by  the  hour  h*n^ 
bence  space  passed  o.er  by  the  minute  han^  1  5/  v  12' 
=  65-A  mm.  =  1  hour  5,/>,  min.  =  time.  '^^  ""    ' 

(84) 
•••  Log.  3850000  =  lojr   6  J.  !„„   ^  !   , 

3m.8.  =  3,.8.xl00  =  31Axl00=Wx:00. 
•  ••  Log.  3181 .81  =  log,  5  +  ,       ,  ;^ 

=  0.698970  +  0.846098  +  3  -  1 .041393  it  IL,, 
0000164  =  2  X  V  X  .1  -ToOOOOOO  "     °°'"'' 

■  •.  Log.  -0000164  =  log.  2  +  loir  7  i.  u»  ,,       , 

=o.3oio3o/o.8r6;T;i^!;;*39"r  "iv.r6r 

-t-l  "*1393,  =  0~1.886491  =2-113509. 
1-671428  =  1^  =  Y. 

Ug.P6W=,„g.i,_,og.,^,.„„3,3 
=  0-196295 

93-17  =  9317 -MOO  =  113  X  7 -i.  lOO 

•Log.  9317  =  3  times  log.  li  +  iog.^liog.'ioo 
X  3  +  0-845098  -  2  =  1969277 


—  0-846098 


=  1  -041393 


EiaHTH  Sbbibs. 

(86) 

Simple  Interest  =  Prt  =  $700  x  -045  y  q  -  «q.  ,cn 

Amount  Compound  Interest  =  P  nl  o-  -Tioo  ?*., 

=  $T00xi.l4116  =  $798.8,J:ilz!!!^^^^-.«^^>' 
Int.  "■    •"••■-  — <pj^o -0 14  =  o'omp. 

$98-814  —  $94'50  =  $4,314. 


M    '.j 


<  s 


2M 


(W) 


NAr.  Abivb. 


X's  gain  =  tIj,  and  Z's  =  i  ;  .-.  Y's  gain  =  i  -_  (^i^  +  j) 

=  1  —  iV  =  T^lT. 

X'S  gain  is  ^V  for  3  months,  therefore  for  1  month  it  is  7,V 
Y's  gain  is  -^  for  9  months,        "  u  u      «' 

Z's  gain  is  §  for  4  months,  "  «  «       i"* 

i  :  W  ::  $3024  :  $3024  x  fs  x  ^  =  $Q12  =  X's  stock.' 
k  :  T§«  ::  $3024  :  $3024  x  rh  X  f  =  $1120  =  Y's  stock. 

,_.  (87) 

?  X  Vi^^(]j)3  =  g  X  V^4-a)3  =  ^  X  ^  X  ^  =  w. 

(sa) 


4*  =  16  X  300 
4  X  .^  =  12  X  30 
3* 


=  4800 

=  360 

=  9 

5169 


43«  =  1849X300         =      554700 

43  X  2  =  86  X  30   =    2580 

2«   =       A. 


80677568161  (4321  cube  rt. 
64 


16677 
15507 


567284 

432*  =  186624  X  300  =  55987200 

432  X  1  =  432  X  30  =    12960 

1*=       1 


1170568 


1114538 


56000161 


7  =  <8  — 1- 


=  r 


56000161 1     56000161 
(89) 
-3  +  4 

1  +  6 
4  lbs.  at  8d^  ^ 

1  lb.  at  4d.  >  Make  a  mixture  of  6  lbs.  at  7d. 
1  lb.  at  6d.  ) 

112  X  4 

6  :  112  ;:  4  : -.  =  74f  at  8d. 

6 

(Continued  on  next  page.) 


1321  cube  rt. 


PVW  373,  m.}  „,y 

(89  continued.) 
112  X  1 

6 

112  X  1 

6:112::,: =  18}  .t  ed. 

6 

A  (90) 

Assume  40  as  the  3um  Of  the  three  numbers 
Since  1st  +  2nd  +  3rd  =  40 

A»d  2nd + i  oat  H:-3;dV=34;.;7(Vs;  •"■ ''"' + '" = " 

+  3rd)  =  6 . . . 

A.d3rd+Hi,.+2nd;=3-4  ::;■»■(.;;•■•'"  •"'''=  * 

+  2nd)  =r  6 

•.  lst+2nd=   8 

Adding,  2  X  (lst+2nd  +  3rd)  =  ^ 

Rntfi,.  .      •••lst  +  2ndH-3rd=l4J. 

liut  the  sum  should  equal  40 

Hence  14J  —  40  =  —  254 

Assume  48  as  the  sum  of  the  three  numbers 

bince  1st  +  2nd  +  3rd  =  43 

Andlst+i(2nd  +  3rd)  =  34...  J(2nd 
4-  3rd)  =  14  . . . 

^°'+"3rd';  *Ju + ^=^'':iost  ■'■  '''^''' = '' 

And3rd  +  i  (.at +V„d)- =  ^^'.V.To;;  -•  '"  +  ''*  ='' 

+  2nd)  =  14 

••  1st  +  2nd  =  I8f 

Adding,  2  X  (]3t+2nd"+3rd)  =  ^ 

R„,  ,,  ,  •••  lst+2nd-'   3rd  =  33|! 

But  the  sum  should  equal  48. 

Hence  33§ — 48-— 1^1 

Errors.  48  _  -  144  =  error. 

—  25J  X  45     =     1224 
— _14^  X  40     =       666} 

Diff.=  ii^  Diff.  =^l 

657  J  ^  Hi  =  58  =  the  ;um  of  the  three  numbers. 
(Continued  on  next  pipe.) 


II 


ill 


:ill 


i . 
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KEY. 


[Nat.  Abita. 


(90  nontinued.) 
1st  +  i  (2n(l  +  3rd)  =  34  . ..  i  (2nd  +  3rd)  =  58  -  34  =  24 

.-.  2nd  +  3rd  =  18. 

2nd  +  i  (1st  +  3rd)  =  34  .  -.  5  (Igt  +  3rd)  =  58  -  34  =  24 

.*.  lst  +  3rd  =  36. 

I8t  4-  2nd  -f  3rd  =  58,  and  2nd  +  3rd  =  48  .-.  igt  =  lo 

Ist  4-  2nd  +  3rd  =  58,  and  1st  +  3rd  =  36  .  •.  2nd  =  22* 

2nd  +  3rd  =  48,  and  2nd  =  22  . •.  3rd  =  26. 

(91) 
4  means  +  2  extremes  =  6  terms. 

Formula  IX,  p.  333.    d  = 


h  8|,  16f,  24f,  321  40. 


«~1 


(92) 


40—1       39 

=  -  =  7*. 

6  —  1  5 


s  =  1860040,  /  =  1240029,  and  r  =  3 
Formula  XI,  p.  340.     a  =  rl^  (r-l)  ,=  um29  x  3 
—  2  X  1860040  =  3720087  —  3720080  =  7. 

(93) 
6  apples  +  7  pears  cost  33  pence  .-.2  apples  -f  2i  pears  cost 
11  pence. 

10  apples  +  8  pears  cost  44  pence  ...  2  apples  +  l?-  pears  cost 

8-J  pence. 
Subtract,  and  2J  —  i^J  pears  cost  lid.  —  Sfd. 
That  is,  -y-  of  a  pear  costs  2|d. 
If  H  cost  Vd.,  -i-  will  cost  '-^r  of  Vd.,  which  is  -'d. 
If -A-  cost  id,  if  will  cost  V'd.  =  3d. 
6  apples  +  7  pears  cost  33  pence,  and  7  pears  cost  21d    •    6 

apples  cost  12d.  and  1  apple  costs  2d. 

(94) 

J    X    J    X    ^    X    —    X    ?    X    *    X    ^ 

19 

?         !5         ^V        ^  H  ^                 19 

-iX  —  X  —  X-X—  X  —  X—  = _  - 

4         «^         *5{        9  ^  ;^       2X4X3X2" 
3         ({ 

2 


4M' 


[Nat.  Abita. 

J  —  34  =  24 

}  —  34  =  24 

l8t=:  10. 
2nd  =  22. 
26. 


I*»ge  374.J 


=  n- 


240029  X  3 

I  pears  cost 
;-  pears  cost 


2Id..-.  G 


KEY. 

(95) 
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(95) 
«'10=i  of  2nd  rem. -$20..   j  of  2nH 

rem.  =  $40.        *  "  '  '  «  ''^  2nd  rem.  =  $30  ...  2nd 

$40  =  I  of  ist  rem.  —  $30   .   1  nf ,  * 

$87.50  =  a   of  original  sum  -  $50     •     i  „.      •  . 

=  ^-^-•..ori,inaIsJ=$.3.^;^^2%^ 
(96) 

«  =  60,n=r  i7,andrf  =  4. 

formula  VI,  p.  333.    s -.^^  a^  ^n  ^l)  A  !L 
C  '^  J    2 

=  ^2  X  60+  07— n  V  ^7  ^7  ,» 

I  i-U^-l)  X4j        =(120  +  64^   xi! 

__184x  17  2 

^        "=  ^^^^*  =  ^""»  received  for  17  years, 
^'ormula  I,  p.  333.    /=  a  +  Cn  -  i  w  -  .n  . 

=  60  4.64-«T94--       ^  ^      =  60 +  (17-1)  X4 

f  04  _  $124  =  wages  for  17th  year. 

Ninth  Skribb. 
(98) 

^•'''  'V!.\Z^'''''''''''  listening  =.$4,867 
i^749.823958  X  4-867  =  $3649-39327 

(99) 
2  ) 177408 


X2 


—  1 1* 

4M- 


2  )88704 

2  ) 44352 

2  )1386 

2)22176 

3)693 

2  )I1088 

3  )231 

2  )5544 

7)77 

2)2772 

tl 

'    ll  I 


2''X3«X7xil. 


2T0 


KlY. 


[Nat.  Ann. 


K       i 


iM 


mt  i 


(100) 
Formula  III,  page  354,  r  =  ^^  -  i . ..  r  +  i  =  ^^^ 

Log.  (r  +  1)  =  (log.  ^  —  log.  P)  -1.  < 
That  is,  log.  (r+  1)  =  (log.  11111-11  — log.  704) -Ml 

=  (4-045757  — 2-847573) -Ml 
=  1-198184^  11  =0-108925 
Therefore  r  +  1  =  natural  number  corresponding^to  the  loga- 
rithm 0-108925  which  ia  1-285. 
Since  r  +  l  =  1-285,  r  =  -285  =  rate  per  unit  and  rate  per 
cett.  =  -285  X  100  =  28i. 
(101) 
If  9  be  tVi  +1  or  the  whole  will  equal  9  x  13  =  117. 

(102) 

3  gal.  +  4  gal.  -j-  7  gal.  =  14  gal. 

292  i^  3 
Hence  14  gal.  :  292  gal.  ::  3  gal.  :  


14  gal.  :  292  gal.  ::  4  gal. 

14  gal.  :  292  gal.  :;  7  gal.  ; 

(103) 

£i  +  £\  +  £k  +  n  =  £11^ 


14 
292  X  4 


=  62f  of  1st  kind. 


14 
292  X  7 


=  83?  gal.  of  2d  " 


14 


■  =  146  gal.  of  3d 


Then  £m  :  £500  ::  ilj  :  £500  X  i  X  f ?  = 

=  i;i94  163.  Iffd 
£IU  :  jCSOO  ;:  £J  :  £500  X  J  X  f ^  = 

=  jei29  17s.  4«K 
£111  :  £500  ::  £i  :  £500  x  i  x  ^  = 

=  Je97  8s.  0^d. 
£111  :  £500  ::  £^  :  £500  x  i^  X  f^  = 

=  £91  I8s.  5?fd. 


£15000 

77 
£10000 

77 
£7500 


77 
£6000 


77 


Nat.  Auam. 


—  V  p 


)4)4-ll 

-f-11 

925 

to  the  loga- 
nd  rate  per 

=  117. 

f  Ist  kind, 
al.  of  2d  " 
il.  of  3d 

£15000 


Paget  374,  376.] 
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;^'"''T.n:;s— rJ;r3S-■"-' 
By  Formula  V,  page  361,  v=lji_ _J__  ) 
100  7  *■  0+^)'   ' 

=  — X     /i-_J_   u^^oooo 

'^^  ^  (1-06)23/  r-  ^  (1—0-25583) 


10000 


6 


X  0-74417  = 


7441-7 


6 
(105) 


=  $1240-28. 


hours  i,  oonw.ed  times  iu  24x26  hours  i  e  ^^     ,„  . 

.  c —  =  10  hours. 

(106)  ^^ 

Then  Formula  11,  p.  333.     /  =  -  i  rf   ,     r^Tjr^. 

./-^ — -— -.  ^     -^  ^  >^  161  4-  (5  _  I  of  6)^—        Q    , 
Vl932  +  4=:-3  +  Vl93r=-''    ■  '  + 


1836 
(107) 


3  +  44  =  41  y 


'ears. 


6«  :10'  ;:  1  day  :  i!ll! ^  ^  _ 

6^  216-^ 


629  days. 


*  "'"'■(1-06)2.  ^'^«-l-">«.l-06X23  =  0-c.,,,06x  23 
1  "=<>- 0  592038  =  1-407962 

(1^«  =  natural  number  corresponding  to  the  logarithm 

r4079e2,  which  id  0-26688. 


Li  % 


It 


272 


KEr. 


[Nat.  Arith. 


(108) 

For  12  months  he  was  to  receive  £8  and  a  suit  of  clothes  •  for  7 
months  he  received  £2  IBs.  4d.  and  the  suit  of  clothes  ; 
.-.  for  5  months  he  would  have  received  the  diflFerence  be- 
tween £8  and  £2  133.  4d.,  which  is  £5  63.  8d. 

Hence  for  1  month  he  would  have  received  £5  63.  8d.  -J-  5 
which  is  £1  Is.  4d.,  and  hence  his  wages  for  the  year  would 
have  been,  in  money  alone,  £l  Is.  4d.  X  12  i.  e.  £12  16s. 

Therefore  the  suit  of  clothes  was  valued  at  £12  16s. £8 

=  £4  168. 


Tknth  Skribs. 

(109) 

i  -f  i  4-  i  =  ji  ;  if  II  of  a  number  =  48,  ^  will  =  484-1 3=:-{i» 
If  3i^  =  tV*  ill  or  the  whole  number  =  3yV  X  12  =  44fV. 


11] 


GOO  X  83 

6=«  :  8»  :;  600  : 

6» 


(110) 
600  X  512 


=  1422-2  lbs. 


216 
(See  Art.  33,  sec.  X.) 

(Ill) 

Part  of  ball  remaining  after  Ist  has  taken  off  her  share  =  J 
Then  whole  ball  :  remainder  ::  cube  of  diameter  of  whole  :  cube 
of  diameter  of  remainder 

1  :  2  : :  5»  :  x^  hence  x  =  VFxT25  =  -^"^p  =  -^9^75  =  4-342 
.  •.  Part  taken  off  by  1st  =  5  in.  —  4-542  in.  =  0-458  in. 
After  2nd  had  taken  oflFher  portion  J  of  the  ball  remained. 

1:  i::6»  :  x3,hencea:=ViX  125  =  -^Tp^=  ^62^5  =  3-968  in. 
.-.  Part  taken  off  by  2nd  =4-542— 3  •968  =  0-574  in. 
After  3rd  had  taken  off  her  share  there  remained  i  of  the  ball. 
1  :  *  ::  5^  :  x»,  hence  x  =  ^i  x  125  =  -^31-25  =  3-149  in. 
.-.  Part  taken  off  by  3rd  =  3-968  —  3-149  =  0-819  inches 
Remaiuder  =  3-149  — :;  cart  taken  off  br  4th, 


Pages  376.] 


loie  :  cube 


KEY. 
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71213.43^  12.342  =  7l21343i^i\2343 

12342)71213430(5570.238552       * 
62831 

72724 
62831 

87833 
87525 


IX. 


3070.0 
2468*4 

500.50 
371.36 

118130 
111-067 

7  0520 
6-2831 

•65780 
•62831 

•028480 
•024684 


5570.238552(71^1l8  =  sq.rt. 
54 

151)  170 
151 

1521)  18-23 
15-21 

15221)  3-0285 
1-5221 

152228)1  406452 
l-i'lOOSl 


•036411 


•003685 

*l.oOO  X     4=      6000  for  1  month  }    =$43280    for 

(  o  I ~"  I  1  mouth. 

Sum  =  $43280  J 

2nd       $1800  X  42  =  ^75600  for  1  month  j  ^  $104400  for 
^  Sum  =  $104400  j  '  month. 

'Continued  on  next  page.) 


ill '''" 


1^1  i 
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i»  ii 


V    f5, 


3rd 


$400  X  48  = 
1600  X  42  = 
$500  X  36  = 
$500  X  30  = 
$500  X  24  = 
$500  X  18  = 
$500  X  12  = 
$500  X  6  = 


KST. 

(113  continued.) 

$19200  " 

21000 

18000 

15000 

12000 

9000 

6000 

3000 


[Nat.  Abitb. 


4th  . 


Sum 
$900  X  40 
$900  X  34 
$900  X  28 
$900  X  22 
$900  X  16  : 
$900  X  10  : 
$900  X  4  : 


=  $103200  for  1  month. 


$103200 

$36000  1 
30600 
25200 
19800 
14400 
9000 
3600 


■  =  $138600  for  1  month. 


$43280 
104400 
103200 
138600 


Sum  =  $138600 


4  years  at  $1-25  per  day 
=  $1-25  X  4  X  365  =  $1825  =  share  of  5th. 


$389480  for  one  month. 

$20000  -$1825  =  $18175  =  sum  to  be  divided  among  the  four 

$389480  :  $18175  ::     $43280  :  $2019-651  =  share  of  1st         * 

$389480  :  $18175  :;  $104400  :  $4871-803  = 

$389480  :  $18175  ::  $103200  :  $4815-805  = 

$389480  :  $18175  ::  $138600  :  $6467-739  = 

Simple  Interest,  formula  IX,  p.  248.   t  = 

—  ——  =  300  years. 


« 


2nd. 
3rd. 
4th. 


16  —  1 


•05 


15 
•05 


Compound  Interest,  formula  V,  p.  354.    t  z=         °^'^ 

•  log.  (I  +  r) 

1-204120       1204120  »    v    t    v 

—  =c  '        .  "—  =r  Sfi'82'7  vAai-a 
0-021189         21189 


log.  16 
log,  1-05 


[Nat.  Abitb. 


1  month. 


1  month. 


day 

.  share  of  5th. 

long  the  four. 

e  of  Ibt. 

"       2nd. 

"       3rd. 

'       4th. 

16  —  1 

15 

•06 

•05 

g.n 

\ 

l  +  r) 

irofl.rB 
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(116) 
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'^T^^^:;^:!:':;^----^-- the  third 

Hence  the  1st  gave  $1,  the  second  $3,  and  the  third  $6  as  often 
as  $10  .contained  tinges  in  $9202,  which  is  92oI  tils 

$3  X  920^  =  $2760-60=  a  2nd 

$6  X  920^  =  $5521 -20=  «  3^^ 


(( 


i< 


(116) 
25  +  22  =  47  =  whole  number  of  men. 

16^  acre   I  77^:^3  =  X  ^^""'  ''  ^°°^P^°^  ^'''  -- 

"'  irsierrr  ^ "-'''  °^^^  *^-  ^^^  -^^^-^  -^  - 

";28'66\.^"^^  '  '"^°-     ^^°^^  ^-^  «^-  ^ets  $86^3 
Each  man  clears  3|f  acres,  and  receives  $28-66f  for  if  there 
fore  cost  of  1  acre  =  $28-66J  -  3U  =  $8^.  ' 

(117) 
15«  =  225 ;  346  -  225^=  121  =  square  of  the  less. 
Hence  less  =  ^121  =  n. 

(118) 
Formula  V,  page  248,  J=.P  (l+rt)=$moxi'95==$2340-00. 


24 

:      496 

9 

:     11 

7 

:      4 

465 

•  537i 

:  5i 

■  X 

3|: 

5? 

2i: 

3i 

i! 


(Ck)Btmued  on.  next  page.) 
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f 


i     f 


nn 


(119  continued.) 
3 

4!)<«       11       4       l^t^       ^^       t       11       1        11         1 

—  x-x-x-— x-x-x-x-x-x-x  — 


1 


1 


% 


51 


X  —  X-=  11X4X3  =  132  days. 
11       X 


(120) 


A+     B  + 

B  + 

A  + 

A+     B  + 


=  il 


0+    0=   ^0^ 


A  +  B+C  +  D=:g7. 
A+B+C  =37 


D  =  i'f}  =  i 


3A  +  3B4-30  4-3D=!e^'i 
.•.A+      B+     C+     Dn;.    «| 


A  +  B  +  C  +  D  =  fS 
B  +  0  +  D  =  ^J 


•••A  =  ga  =  .. 

A4-B+0  +  D  =  ^t 
A  +o+D=^ 

••-B=ii  =  i 

A  +  B  4-  C  +  D  =  t^. 
A  +  B  +  D  =  a 

•••c  =  i  =  ii 

i    X'M    X   f  ?  =  1?  =  D's  true  share  which  is 
therefore  =  19  of  $6213  =  $1090. 

18-  :  ■  i  :  ^  X  U  X  t?-=  I^  =  A's  true  share  which  is  there- 
fore =  §9^  of  $6213  =  $2180. 

I£  : :  i  ••  i  X  f^   X  f ?  =  H  =  B's   true  share   which   is 
therefore  =  ^f  of  $6213  =  $1635. 

il  ■  U  ■■  i  '■  i  X  U  ^  ^  =  Py  =  C's  true  share   which   is 
therefore  =  |?  of  $6213  =  $1308. 


ti7. 
60 


61) 


u- 


f» 


mid 


[Nat.  Abitb. 


p»«ei  376,  anj 


1         1 
X  -  X  — 

SI? 


=  §?* 


:a 

:iH  =  i 

u 

= 

u 

n  =  i 

^ 

— 

To 

=: 

H=i 

= 

U 

— 

n 

= 

U  =  k 

re 

1  which  is 

ich  is  there- 

B 

which   is 

J 

which   is 

277 


nvrwxTu  siBiia. 

(121) 

8.671347=8-,;,         =8|2iaS8=8m^J. 

(122) 

7l3  unden.  =  81S  rfpn  •  9m      ,j 

—  oiD  aen.     jui  unden.  =z  342  //p«   .0/1.     , 

=  474  den.  '    ^  linden. 

291 
Then  713  --  «n,      ^  gei^H  d...  =  861?x  den. 

'""rio..,::/^'^'^^^^^^-  363..,  .00000  ,««. 

Then  1212.  jV:A^  =  411,3^8^  rf,„. 

(123) 
32  of  2nf^7i*  of  £1  =  .X  of  i^  of  W  of  £1 

9fof3aofia.l*6;i';;;;*^;;;;;:';--- =-^56  i  2^^ 

siof4^ofid.=vof.^ofid.=^M:;;zJJ^«^, 

H     *  .  ^"™  =  J^5a     0     8AX, 

HofAof^of3Jd.  =  HxAxfxi  =  ^/,d. 
i:58  Os.  8^Vo-d.  =  ^m^^d. 

=  32414-56. 


24    . 

90 

2i  : 

48 

12i  ; 

83    :; 

1381 

4J: 

4i 

3*: 

2i| 

(Continued  on  uexl 

^pa«e.) 
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,j^s-  m_ , 


^->. 


IMAGE  EVALUATION 
TEST  TARGET  (MT-3) 


„.,    ™..    .*' A  #3"' 


■^ 


1.0 


I.I 


1-25  III  u 


1.6 


Fhotographic 

Sdences 

Corporation 


23  WEST  MAIN  STREET 

WEBSTER,  N.y.  14580 

(716)  873-4503 


%^ 


,\ 


"Q 


,V 


\\ 


^9> 


V 


;\ 


% 


■'q,'- 


o 


^- 
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KEY. 

(l24  continued.) 


[Nat.  Abith. 


9 

\^         1  ^  43 

SJQ       81      29        !)         ^       ^^S(        1         ^      V  S        H 

X  —  X  —  X  —  X  —  X  X— X  —  X  —  X  — 

I         5        ?        i^  2  4         ^H       5        ^!5       l?S| 

S  it      wt 

^       9  X  7  X  29  X  43       78561 

X  --  =  ~ = =  491-riiT. 

H?  2X4X5X4  161 

4 

(125) 

$182  is  T^oV  of  buying  price  ••.  $182  -^  91  =  $2  =  xk  of  buy- 
ing price  .'.  buying  price  =  $2  X  100  =  $200. 

To  realize  a  profit  of  1  per  cent.,  be  must  receive  $1-07  for 
every  $1  the  goods  cost;  but  they  cost  him  $200,  there- 
fore he  must  sell  for  $1  -07  x  200  =  $214. 


Simple  Interest   t  r= 


(126) 
n— 1  11} 


1 


=  175  years. 
Compound  Interest  t  = 
1060698 


log.  n 


10-5  1050 

06  -06  6 

log.  11 J        1-060698 


25306 


log.  (1  +  r) 
=  41*914  years. 
(127) 


log. 1 '06       0- 025306 


An  acre  contains  4  roods  =  160  gq.  perches. 
.-.  160  -h  15}  =  lOi^  perches  =  length. 

(128) 
35  yards  =  o2  metres  .•.  1  yd.  t=  ff  of  a  metre. 
69,^:  miles  =  693j^  X  ^^j^  yards  =  69i!Jj  X  ^^  X  ff  metres 
5^17          H«^ 
1^1S(      \Xm      32 
=   X X  —  =  217  X  16  X  32  =  111104  metres. 

t 


[Nat.  Abith. 


xk  of  bu7- 
!00. 

re$l'07  for 
$200,  there- 


1050 
6 
1 •060698 
0-025306 


3. 


:  5f  metres 
L04  metres. 


?*««■  3V».] 


Ki!ir. 
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(129) 
1  means  +  2  extremes  =  9  terms. 


Formula  XIII,  p.  340.  r  =  fl\^«  -  /19683v  x     /        .  . 
„  *^  Uj      -(-3-)  ={666l)*  = 

Hence  means  are  9,  27,  81,  243,  729,  2187,  and  6561.      ^ 


(130) 


Formula  XXI,  p.  344.    *  =      ""     _  _J_ ^  __  28 

1— r       i_«i  "■  4  -7  =  9* 


i        i 


(131) 


Part^remaining  after  1st  has  received  h!s  share  =  |. 

•  4    .*:    60*   :   X*  ■   whence  x  =  J^muTTTT        . 

=  30  V3  =  1.732  V  qn  -  r;  of^       ^   ^  =  '^^OO  5<  3 
yo  _  1   /d^  X  30  =  51-96  inches. 

''^^'^^^l^t  ground  off60- 51-96  =  8.04  inches 
Part  remaining  after  2nd  had  taken  off  his  share  =-  ^      ' 

•  J    ..    60"    :    x«;  whence  x  =  j^^KFTc—r        « 

=  1-4142  X  30  =  42-426.         ^  X    i    =  30  V2 

Hence  2nd  ground  off  51-96  -  42-426  -  Q  «ox  •     u 
Part  remaining  after  th«  ^r^  u  a  .  ""      "^  '°'^''- 

1  :  i  :  •  6-  x^   "1        "^  hadjaKen_off  his  share  =  i. 

Hente  3rd  gL'nd  X%T6^'%?.  *  f  ^'^^  =  ^^  ^-^-• 
and  the  4th  ground  off  reiTaiut^trncTe:.'*'^^  '''''''' 


i  guinea  = 
i  half-guinea  = 
1  crown  n: 

1  half-crown  = 
1  shilling  = 
Sixpence        s= 


213. 

lOis. 
6s. 

2|3. 


Sum  =  40^8. 


(132) 


100  guineas  ==  2100  shillings. 

2100  -^  401  —   Ki  4.         '^ 

«,  •  /      ~~  "  *""®»  and  re- 
mamder,  69  half-shillings. 

69  half-shil.  =  fi^a  «.^«o*^    .._ 


;, 


2wl  key.  [Nat.  Amin. 

TWBLrTB  UiBIIS. 

(133) 

3       2        4^    8       2i       2       10       2        4 

11       9      17      561  '4i       5~17      5^~"l7' 

o        .  ^^ 

8         4  4        561       $200       4^        SSl 

--.:-::  $123^^  :  $12,V  x-X—  = x-X~ 

661     17  17         8  ^^        1;         ^ 

=  $200. 
(134) 

By  Formula  III,  page  354,  r  =  Vp— l.-.r+l=Vp 
. •.  Log.  (1  +  r)  =  (log.  A  —  log.  P)  -J.  t 
=  (log.  1679*40  —  log.  700-90) -^  5 
=  (3-225154 -^  2 -845656) -5- 5. 
=    0-379498 -r  5  =  0-075894. 
.  •.  1  +  r  =  nat.  num.  corresponding  to  the  logarithm  0-074894 
which  is  1-19,  .-.  r  =  -19  =  rate  per  unit,  and  hence  rate 
per  cent.  =  19. 

(135) 
Having  paid  10  per  cent,  he  had  90  per  cent*  remiining. 
i?o%  or  -^  of  his  salary  =  $1250,  .  -.  t^,-  =  i^^  —  $138^. 
If  $138|  =  ^^  the  whole  =  $138|  X  10  =  $1388-888. 


(138) 

21  children  receive  21  times  a  child's  share 
21  women       "       42    "  '« 

21  men  «        63    "  " 


^^^^H^^^^BCi^  1:4 1 -' 

Together  they  receive  126    "                   « 

£8  133.  6d.  -f  126  =        7d.  =  a  child's  share. 

7d.  X  2     =  Is,  2d*  =  a  Womaii's  shares 

^^^^^^IHffi^lUai 

7d.  4-  iB.  2d.  =  1b,  8d,  =|L  inan'ai  ahura 

Pages  3n,  378.]  ^^ 

(13t)  . 
A  gets  1  time  A's  share. 
B     "     1     «    ^»8     u 

0    "    2    "    A's    " 

D    "    4    «    A's    '< 

Together  they  get  8  times  A's  share 

$200  ^  8  =  $25  =  A's  share  •  $25  *-  W«  ^ 

=  D's  share. 
_       <138) 
V|_=iVl8=^of2-62074=  .87868 
Vj=iV6    =  J  of  2 -44948  =.81649 

Difference  =  '05709 
(139) 
^4Vf  when  each  term  is  dividpd  w  loi  u 

-of-of^ofi^,Lil 

«o.^  .  Jl      ^      ^^       ^1      23      253' 
6347^2J  =  .3^^,^^,,^^^^^^^^^^ 

(140) 


^1 


I  884736  (96 
729 


=  cube  root. 


9*  =  81  X  300  :=  24300 

S    X  6  =    54  X  50  =    1620 

6*  =        36 


165736 


2595J  I  155736 

d666lifis=  95951. 25^g 
(Continued  on  next  page.) 


m 
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(140  continued^ 


[Nat.  jLbitb. 


'I 


m 

hi    .'I 


95961 '2576  (309*76  =  square  root. 
9 


609  ) 

5951 
5481 

309-76 
1 

(17 

6= 

=l7?3=fourth 

root. 

618 

•7)470 

26 

29 

209 

433' 

09 

189 

619 

46)37- 
37- 

1676 
1676 

34-6  2076 
2076 

(141) 

260 
300 
400 
600 

$520X250 

1450: 250::  $520: =  $89ig=contrib.  on  1st  village. 

1450  * 

$520X300 
1450: 300::  $520: =$107i|=  " 


1450 

$520X400 

1450: 400::  $520: ^=$143^=  " 

1450 

$520X500 
1450: 500::  $520: =$179/^=  " 


2d  " 
3d  " 
4th       " 


1450 


(142) 


By  Table  oe  p.  362,  the  amount  of  $1  for  34  payments  at  3  per 
cent.  =  $57 '73018. 

$57*73018  X  260  =  $15009-84. 

By  Formula  I,  page  361,  J  =  **  l(^  +  ^)'~M  , 

2 

a    (  )   260  (  -> 

=  Ti(i+»-)'-iJ=:o3  ](i-03)«*-ij 

26000                26000  X  1*731855 
= X  (2.731855-1)  =  -, =  $15009-41. 


Pages  377,  378.] 


cfourth  root. 


ents  at  3  per 


KEY. 

(143) 


233 


By  Formula  IX,  p.  333,  d  =  LZl  ^  .^^~^  _  '? 
Hence  the  series  is  2,  17^.  32^  aoi  ^o, 

=  3  +  8x4  =  3+3^=^35      ^  '='+('-')><■' 
Formula  71,  p.  333.    .  =  j   2„  +  ,„  _  ^^^  |^ 

=  (2x3+(m-,)x4}i£l  =  (,  +  ,,/^    m, 

=  (a+3.4)x^=?!LXJlT^,^^^^_  ' 

(144) 

of  18i  days.  *  ^^^''  °'  '°^«  "^her  multiple 

mon  multiple  of  18i  and  7-1     ^'"'"'^  ^^  *^«  ^^ast  com. 
The  greatest  common  factor  of  18i  and  7,a,  is  3^. 

Hence  the  1.  c.  m.  of  1-p,  and  18*  is  !±^2!i  -  ,ai 

3  r^      —  ^6i  =:  number 

ofim  when  A,  B,  and  0  will  first  be  together. 


l!    1 


I     ' 
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[IflT.  AnTB. 


ARITHMETICAL  RECREATIONS. 
1.  The  third  of  6  =  2,  and  the  fourth  of  20  =  6. 

Then  if  2  becomes  3,  what  should  5  become  ?    Evidently 
H.  Jlns.       ,  ' 

or 


6  :  20  J 
4  :    i>   •■ 


X  =: 


3  X  20   X 


i  =  n, 


6X  i 

2.  The  half  of  5  =  2i ;  then  if  1  becomes  2J,  what  will  11 
become  ? 

n  X 11 

■ =  H-    Lastly,  what  part  of  9  is  J^  ? 


=  T^/ff.   -fws. 


:  in 


or 


i 


=  L2^_?_2L!i  —  V  _ 

9  X  v     -  -■  - 


¥ 


iY«f.  ^na. 


9 
7 

3.  99|. 

4.  J  of  2d.  =  ?d.    Then  §d.  is  what  part  of  3d.  ?    jins.  f . 

5.  lid.  for  a  herring  and  a  half  is  at  the  rate  of  Id.  per  her- 

ring ;  hence  11  herrings  will  cost  lid. 

6.  12  apples  =  21  pears  =  7  cents. 

If  12  apples  cost  7  cents,  what  will  100  apples  cost? 

100  X  7 

12  :  100  ::  7  : =  68 J  cents. 

12 

7.  If  6  is  ?  of  a  certain  number,  f  will  be  i  of  5,  which  is  f 
If  f  is  I  of  a  certain  number,  the  whole  number  will  be 

1X7  =  3/  =  123.  ^ns. 

8.  The  hurdles  are  arranged  so  as  to  form  a  rectangular  en- 

closure having  49  hurdles  on  each  side  and  one  on  each 
end.  Two  additional  hurdles  will  give  two  hurdles  to 
each  end,  and  will  thus  double  the  size  of  the  enclo- 
sure. 

9.  The  mode  of  dividing  the  plot  may  be  learned  from  the 

following  figure :— 


Page  378.) 


KlY. 
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ehatwill  11 


10.  333. 

2nd^SU,p :  Again  fill  the  3.g.U„„  cask  ou,  of  »»  8.g.„„„ 

6th  Step  r  Pill  the  3.g.lIo„  cask  „„t  of  the  8.gallon  cask 
and  empty  it  ioto  the  S-gallon  cask. 
The  following  diagrams  show  this  more  clearly  ■ 
'"^'^^-  2nd  Step. 


3rd  Step. 


6th  Step. 
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M 


[Nat.  Abith. 


bolJd  IVZT'  "■ ""  '"™'"'°^'»'' ««"™ '-»-  ".ow  th. 


14. 


8 
3 

4 

1 
6 
9 

6 

"T" 

2 

r^       .V  ^^'.'^  "^^"^  "»  P^^'^^^^  ^°^  there  will  remain 
2  lbs  •  add  two  four  pounds  and  one  seven  pounds  to  this 
and  the  sum  will  be  17  lbs.,  the  share  of  one 
Weigh  7  lbs.  as  often  as  possible  out  of  the  remaining  34 

'  1  ,'h  .  r  """^  '"'"''''  '  ^^''^  *^  ^hi«h  ^^^  ^  lbs.  and 
4  lbs.,  and  the  sum  will  be  17  lbs.,  the  share  of  the  second. 
The  remaining  1 7  lbs.  will  be  the  share  of  the  third. 

16.  The  hurdles  are,  in  the  first  case,  placed  12  on  a  side  and 
one  on  each  end,  and  then  they  inclose  a  space  represented 
by  12  squares  whose  area  is,  by  the  question,  40  square 
yards  If  two  hurdles  be  taken  away  there  will  remain  24 
and  If  these  be  placed  in  the  form  of  a  square,  each  side 
contammg  6  hurdles,  they  will  enclose  a  space  represented 
,  by  3^  squares  of  the  same  size  as  the  former.  Hence  they 
now  inclose  three  times  as  much  space  as  before,  t.  e.  three 
times  40  square  yards,  or  120  square  yards. 

17.  He  takes  the  goose  to  the  remote  bank  and  leaves  it  there 
returning,  he  next  carries  over  the  fox,  which  he  leaves,  but 
takes  the  goose  back  with  him.  He  now  leaves  the  goose 
on  the  first  bank,  and  carries  over  the  oats  which  he  allows 
to  remain  on  the  remote  bank  with  the  fox  and  returns  for 
the  goose. 

19.  The  following  diagrams  exhibit  the  solution  of  tl^is  problem  : 


Pftgei  378,  379.) 


KJT. 


>i  each  side 


'»  ^'  32  36 

li).  Represent  the  three  husbands  bv  j>  R    «nj  n 

wi.esrespeoUve.,b,.h..e.t:rsa,t'and:      "'  °°'' *''' 

n  An^'  "  *°  ""•  "  "■°"°'  """•  ^  '•''«'  ""k  *e  boat. 

II  B  and  0*°  °™  ""  "°"'"  "'""  "  •'"'«'  '»"'  «■«  "oat. 
III.  B  andj^^go  over,  B  remain,  whUe  0  and  c  take  back  the 

'v  <f  and?  '"  ""  "*  """""  ""'"  '  *"'"  ""k  «»  "oat. 
V  «  an    6  go  over  and  remain  while  C  Ukes  back  the  boat. 
VI.  o.  and  ego  over. 
20. 


1^   24  1  1 

8 

16 

"~~~" 

■    ■ 

«___ 

23 

6-   7 

14 

16 

"~~~* 

- 

4 

6   13   20 

22 

10 

12 

19   21 

3 

11 

18 

25  ~ 

» 

Begm  ,n  centre  cell  of  top  hor,.onUl  row  by  placing  1  il  i, 
ascend  diagonally  to  the  right,  and  where  thf.  *  ' 

beyond  the  s<,„are.  transport'thL  nexttmhe?  'o  ZZ  Z 

iUled  we'p  acT    :    nXrt" tl"  T'  '"  *  "°"  ^'^^ 
last  filled     The  fnl  w      •     ""  "=«"  »««  "Klow  the  cell 

fined  Ifl;  tws  ;ltr  "^  '  """^  °'  '  "»'"  '"  »  »'"• 
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30 

39 

48 

1 
9 

10 
18 

19 

28 

38 

47 

1 

27 

29 

46 
5 

6 
14 

8 
16 

17 
25 

26 
34 
42 

35 

37 

36 

45 

13 
21 
22 

15 
23 
31 

24 
32 
40 

33 
41 
49 

44 

4 

43 
2 

3 
11 

12 
20 

21.  Half-a-dozen  dozen  =  6  X  12  =  72. 
Six  dozen  dozen  =  6  X  12  x  12  =  864. 

864  ~  72  =  792.  Jns.  ' 

22.  The  following  shows  the  jnode  of  performing  this. 
It  will  be  observed  that  the  two  side-counters  are 
merely  moved  one  counter  higher  when  the  other 
two  are  talcen  away. 


0 

0 
0 
0 
0 
0 
0 
0 


23.  This  problem  admits  of  the  following  two  solutions  : 

1st  Solution. 
Persons.         Full  bottles.   Hf.-full  bottles.  Empty  bottles. 


1st 

2nd 

3rd 


2 
2 
3 


3 
3 
1 


2 
8 
3 


1  7  7 

Each  person  has  3  J  bottles  of  wine  and  7  bottles. 

2nd  Solution. 

Iflt  3  1  3 

2nd  8  1  g 

3rd  1  5  J 

Each  person,  as  before,  has  7  bottles  and  Sj  bottles  of  wine. 


[Nat.  Ariti. 


Pages  379, 380.] 


KBT. 


this. 
'3  are 
other 


ons : 


0 

©QO 

0 
0 
0 
0 
0 
0 
0 


apty  bottles. 
3 
2 
3 


33. 


3 
3 
1 


lies  of  wine. 
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Im  7"'  °  •"  ®  ^'''^''  °^'^'"'''  °^^faJ«h  ««ch  drank  J 
whch  ,3  2J.  The  third  person,  therefore,  drank  *  of  a 
b  .  te  be  onging  to  him  who  had  but  3  bottles,  and  f  of  a 
bott  0  belonging  to  him  who  owned  the  5  bottles.  Hence 
he  lauer  should  have  seven  times  as  much  of  the  mone, 
the  former,  or,  m  other  words,  the  latter  gets  1  shillLs 
and  the  former  1  shilling.  snuiings 

25.  This  problem  is  merely  to  find  some  number  between  5  and 

Tidldt  Me"""'''"^'''^  '^  '  ^"'  '^''  '^'  -^--^ 
aivmea  by  5  leaves  a  remainder  3. 

'""LH  rr'r  "f"" "'' ""'  ""> """ "» «"«">!»  br 

therd  11;  r  ^  one  of  these  which  gives  a  remainder  3 

36.  ^n..  1  lb.,  3  lbs.,  9  lbs.,  and  21  lbs 

For  1  lb.  =  lib.  i  2  lbs.  =  3  lbs.  _  1  lb    i   ,   ,  ,K    • 

soole  and  1  lb.  in  the  other-  3  lbs'-,  Ik  '°  °"' 

3;bs.+ ub.,  5ibs.=»i.::L\'a'':hs-H!  itiVi^r 

9  lbs.  _  3  lbs. ;  1  lbs.  =  9  lb,  1  ,,T  'y.'  ^  ""s.  = 
=  ^Ibs.  -  1  ,b.,  9  lbs.  =  9^;  0  bs-i'r.^'.^ 
II  bs.  =  9  lbs.  +  3  lbs.  _  Ub. ;  13  lbs.  =  VTbs  t  ,  .  ' 
+  I  lb. ;  U  lbs.  =  2!  lbs.  -  (9  lb,  -T/ii  _^"'"  '' 
|».b.  =  2,lbs.-(9  1b..  +  fi:;-,t/2'-+-^^>> 
+  1  lb.  —  (9  lbs.  +  3  lbs.).  17  ivjg  —  o^  ,K  • 

+  llbO;18  1U3.=t7lb3.-Jlbltrc    Ac      -^^''^• 
a^.  In  order  to  fill  seven  out  of  the  eight  points  it ;«  r,.     , 
requisite  to  remember  that  the  second  counte   'm  A  be?  ^ 
ned  to  the  point  from  which  the  first  starZ  T.  \l   . 
the  point  from  which  the  second  started  /c'  '''  ''''''  *° 
Thus  If  the  first  counter  is  carried  from  1  to  4  and  there  deposit^ 
ed,  the  second  must  be  taken  from  6  to  1  JrT    T 
posited;  the  third  from  3  to  6;  thrfouVh^or'tor  hJ 
fifth  from  5  to  8  ;  the  sixth  from  2  to  5  •  and  th«l  '    .! 
either  from  T  to  2  or  from  2  to  7.  '  ''^'°*^ 

is.  The  mouth  Alls  the  reservoir  in  6  hours,  therefore  it  fills  I 
«  .  «vur  J  ,ae  ngnt  eye  fills  it  in  48  hours,  therefore  it  filli 


2d0 


KEY. 


lNat.  Asitti. 


^  in  1  hour;  the  left  eye  fills  it  in  72  hours,  therefore  it 
fills  yi  in  1  hour;  the  foot  fills  it  in  96  hours,  therefore  it 
fills  Vff  in  1  hour.    Hence  together  they  fill  ^  +  ^i-  +  ^ 
+  IjV  ~  :ftV  in  1  hour,  and  to  fill  the  reservoir  they  re- 
qulre  1  ^  ^  =  ^  ~  4  hours  43  min.  16^  aec. 
29.  The  person  who  thinks  of  the  numbers  must  proceed  as 
follows  :  He  must  multiply  the  Ist  by  2  and  add  5  to  the 
product ;  he  must  next  multiply  this  sum  by  5  and  add  the 
second  number  to  the  product ;  he  must  next  multiply  this 
result  by  10  and  add  the  third  number  to  the  product; 
lastly,  he  must  subtract  250  and  name  the  remainder. 
The  three  digits  of  the  remainder  will  be  the  three  numbers 
.     thought  of,  and  will  be  in  the  order  in  which  they  were 
thought  of. 

The  reacon  is  obvious  :  let  a  =  1st,  b  =  2nd,  and  c  =:  3rd  num- 
ber thought  of. 
a  X  2  -f.  5  =:  2a  +  5. 
(2  «.+  6)  X  5  +  6  =:  10  a  -f.  6  -U  25. 

(10  a  +  6  +  25)  X  10  4-  c  =  100  a  +  10  *  +  c  4.  250 
(100  a  4.  10  6  +  c  4-  250)  -  ,i50  =  100  a  4  10  6  4  c  = 
a  in  hundreds'  place,  b  in  tens'  place,  and  c  in  units'  place. 
30.  Since  each  man  possesses  63  square  rods  of  land  more  than 
his  son,  we  must  form  three  pairs  of  numbers,  such  that  the 
diflFerence  of  their  squares  shall  be  63. 

The  diflFerence  of  the  squares  of  two  numbers  is  equal  to  their 
sum  multiplied  by  their  diflFerence,  and  hence  63  must  be 
divided  into  two  factors  in  three  distinct  ways,  thus  : 
63  =  63  X  1  =  21  X  3  =  9  X  7. 

If  sum  =  63  and  diflFerence  =  1,  the  numbers  are  32  and  31. 
If  sum  =  21  and  diflFerence  =  3,  the  numbers  are  12  and  9. 
If  sum  =  9  and  diflFerence  =  7,  the  numbers  are  8  and  1. 

Hence  the  squares  of  Jones,  Brown,  and  Smith,  are  respec- 
tively 32  rods,  12  rods,  and  8  rods  on  the  side,  and  the  son's 
squares  are  respectively  31,  9,  and  1  yards  on  the  side. 

Jones'  piece  was  23  rods  longer  on  each  side  than  Tom*s,  and 
since  the  diflFerence  between  32  and  9  is  23,  we  may  con- 
clude that  Jones'  eqauve  was  32  rods  to  the  side,  and  Tom's 
9  rods  on  a  side. 
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Brown'B  piece  was  II  rods  longer  on  a  aide  th*n  Harry's  and 
since  ^f  the  above  numbers  12  and  1  have Tl  for  S  "f 

rr'al^r""-"'^  ''''  "^°^"'«  P-«  was  12  rods   ' 
a  Bide,  and  Harry's  piece  1  rod 

""zz  "z:vr^'  ^°"'  ^^-^  ^-  '-'^^^^  -^  -^  ^ed 

'''  Itrt  f.'"'"^!°^  '''  "'^  "^^^  ^«  remembered  by  at- 
tenuon  to  the  vowels  in  the  following  line  • 

The  vowels  refer  to  the  crew  as  follows,  a  =  i    ,  ^  o    i  -  p 
0  =  4,  and  tt  3=  5.  ^j  «  ~  4,  t  -  3, 

We  begin  with  4  whites   because  the  first  vowe.  is  o,  next 
~7  wht!    '  ""*  '  V  ^"*"'  ^"*  '^  =  '  »>^-k,  'next 

Tb  alk    &c°rf:,r  '  ''"''  ^^^'  ^  =  '  "^^*-'  "«*  *  = 
a  black  '  ''  '  ''"''^^^  ^''  ^  ^'^i*^  «°d  +  for 

00004-  +  +  +  +  00+000+0++00+  ++0++00+ 

mine  the  digit  crossed  out. 

he  Beit  hLh      "■"  *f' """■  =  2».  "Wch  ..ken  from    ? 
.he^  Be>t  higher  „„lt.pl,  „f  9  ,e„es  »  the  digit  he  ™» J 

''itTT  "'"  """'''•  ''°"  «»'-°'  «"•"»'■■«  which  but 
.n  .11  other  ewes  you  en  tell  the  ewct  figure,  ' 

.ecoud  p,,r,  4c.  .n  ex.ct  number  of  »->.    Then  h.tiu»  .... 

tag  by  th.t  number  .  row  of  9'e  containing  «  B.nr  diiit. 
M  there  .re  to  be  figures  in  tb.  line.  "    * 
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.»„„„  *'^"'  "  "'"■  ■»»■•«  'I'M  5  llieit.    Then 


Suppose  he  writes  41113  ) 
You  write  58886  ) 

Suppose  he  writes  61451  ) 
You  write  38548  ) 

Suppose  he  writes    6500  ) 
You  write  93499  5 

Suppose  he  writes         1  > 
You  write  99998  > 

Suppose  he  writes  99999  ) 
You  write  00000  i 

Sum  =  499995 


99999  ] 
99999 

99999   ).=  99999  X  5. 
99999 


=    99999 
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f  and  that  each 

6  digits.   Then 

This  is  shown 


=  99999  X  6. 


